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FOREWORD 

This project »as ptfrtornicd lor the Research ami IX-velopnient OHice, Office of 
the Chief uf Engineen. under Project 4A76272üA8%. "hnvironmenial Quality tor 
Construction and Operation oi Military Facilities," Task 01. "Environmental Ouality 
Management for Miiitnrji Facilities," Work Unit (X)2, "Development ol Environ- 
mental Technical Information System." Mr. D. B. Baldwin served as the OC F. Tech- 
nical Monitor. 

Ihis study was resulted in the development of three computer-based data systems, 
two ol which are discussed in this report. The third. The Finironmental Impact Com- 
puter System, is a fundamental tool for the preparation of environmental impact 
statements. A report on this system is in puhlication. 

The research was made possihlc through the efforts of Army personnel, the staff 
of the Library Research Center at the University of Illinois, consultants from Battelle 
Columbus Laboratories, and scientists and engineers at CERL. 

Administrative support and counsel was provided by Mr. R. CJ Donaiihy (Chid, 
Fnvironmental and Energy Systems Division), Dr. L. R. Shaffer (Deputy Director, 
CERL). and COL M. D. Remus (Commander and Director, CERL). 
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DEVELOPMENT OF THE ENVIRONMENTAL 
TECHNICAL INFORMATION SYSTEM 

1 INTRODUCTION 

Background 

Although u vast amount of environmental intor- 
mation is scattered in various publications, reports, 
standards, and technical manuals, it is neither possi- 
ble nor economically feasible to scan all these 
sources to find specific environmental data for envi- 
ronmental impact analysis. There are a few environ- 
mental information systems in existence (described 
in Chapter .1). but they are so general and volumi- 
nous that it would require considerable time and 
effort to extract relevant information for Army 
needs. The specific needs of the Army demand that 
an environmental information system be developed 
for users who will be: 

1. Preparing environmental impact assessments 
and statements (E1A, FilS) as required by the 
National Environmental Policy Act (NFPA). 

2. Designing, constructing, and operating facili- 
ties in a way that meets appropriate environmental 
standards and regulations. 

Objective 

This research effort was undertaken to develop 
and maintain an environmental technical informa- 
tion system consisting of: 

1. A data bank of environmental information— 
including laws, regulations, and impact forecast 
systems (such as the Economic Impact Forecast 
System described in Chapter 4)—that meets the 
Army's needs. 

2. An efficient information storage, retrieval, and 
display system that would provide selected informa- 
tion to the Army personnel who plan, design, con- 
struct, and operate Army facilities. 

Approach 

Steps in building the system were as follows: 

I. Determine the need for environmental infor- 
mation and data among personnel at the working. 

execution, and review   levels, as described in this 
report. 

2. Survey existing data sources to establish 
whothcr the data are applicable to Army programs, 

}. Work with other Army agencies, armed serv- 
ices, and federal agencies in collecting, evaluating, 
anil disseminating '•tuironnuiiial information 

4. Collect and store relevant environmental data 
developed by this and other work units in the envi- 
ronmental research programs These data include: 
environmental impact assessment information, 
economic impact Forecast data, environmental laws 
and regulations, environmental baseline data and 
procedures for acquiring this data, and environ- 
mental planning data and information, 

5. Evaluate <. .isting inioimaiion storage, re- 
trieval, and display systems to select an appropriate 
model for the Army's information system. 

h, Collect and evaluate other neccss.iry data such 
as the sources, quantities, and effects of emissions or 
effluents; life-evcle cost and related design data on 
pollution control equipment, and critical environ- 
mental elements. 

7. Document,    classify, 
collected. 

and    index    the   data 

8. Construct the data base, which includes 
defining data structures, preparing and loading 
data, verifying data loaded, constructing retrieval 
commands, and designing updating procedures. 

9. Develop training materials and conduct train- 
ing sessions for Corps personnel to acquaint them 
wiih the proper use of tin data base and the retrieval 
display system. 

10. Survey users periodically to obtain informa- 
tion on the acceptability, flexibility, and improve- 
ments needed in the system. 

11. Update and revise the data base in light of any 
new environmental information so that the system is 
useful to Corps personnel who deal with environ- 
mental problems 



£.  USERS AND USER NEEDS 

A Uieful inforniatinn system must take account of 
the users' specific data requirements. Users have 
heen classified into three levels: working, execution, 
and intermediate and stall review. 

Working Level 

The working level is represented by staffs of the 
Installation Commanding; Olficer (CO) and the 
District Engineer. 

Installation Commaitdmg Officer Stall 

standards and insuring cost-etlerfivc solutions to 
problems. 

Thedislrici engineering stati imist make sure that 
design criteria yield sahslaclon ilcsiyns that will 
meet the performance criteria required, field engi- 
neer shouiii make sure thul the 'onsiruction is 
executed with a minimum of environmental impact.' 

Execution Level 

The commandei ind the district engineer form the 
first line of policy decision. They make decisions and 
exercise controls through the use ot stall studies, 
reports, and inspections. 

At any Army installation the working level staff 
dealing with environmental protection and enhance- 
ment may consist of one or more of the following 
branches: Environmental Quality Control, Post 
Sanitary Engineering, Planning, and Utilities. The 
Environmental Quality Control Branch identifies 
pollution problems and proposes solutions, coordi- 
nates environmental aspects of programs, and 
formulates policies for protecting and preserving the 
environment. 

The Installation Chief of Utilities ami Pollution 
Control monitors the facility's operations lor viola- 
tion of pollution standards by analyzing and com- 
paring sampln to the standards. 

The facility engineer Planning Branch analv/es 
plans lor future developments, changes in mission, 
or disposition of facilities. It also analyzes the post's 
environmental performance in providing utilities 
and determining facility sites, and predicts environ- 
mental impacts. 

The Utilities Branch of the facility engineer's staff 
operates and maintains pollution abatement 
devices.1 

District Engineer Stall 

Project engineers of the district engineer's staff 
coordinate and prepare contracts. They are con- 
cerned with meeting all the applicable laws and 

Intermediate and Staff Review Levelb 

Phis level is a consolidation of the control function 
performed at the execution level which is carried out 
via inspectini and includes reviewing personnel at 
hiuher headquarters 

An analysis of users' responsibilities reveals their 
individual needs. Table I summarizes the data 
needed by various types oi users. USAEHA Explora- 
ton   Development   Proposal.   Project   No.   99-024- 
72 74 explains these needs in greater detail.3 

I able 2 lists the data banks and other sources re- 
viewed lor this report and categorizes the major 
types of environmental information they provide. 

0 COMPUTER-AIDED ENVIRONMENTAL 
0 LEGISLATIVE DATA SYSTEM (CELDS) 

One part of the Environmental Technical Infor- 
mation System is a data bank of laws and regulations 
called the Computer-aided Environmental Legisla- 
tion Data System (CF.I DS). Appendix A explains 
the various sources ot n ilional, state, am* local laws 
and regulations. Figure I shows a How chart of the 
overall indicated plan tor developing and maintain- 
ing a data base of environmental laws and regula- 
tions. Appendix  B diwusses the  master plan for 
1 I I.OS in detail. 

W.SAI.IIA t'xphtraiiuy lirwhtpmetu I'mpnuil   Unpuhlished 
Document, Pnijcci Nu. W-(l24-'2 "'4i|  S Arnn Fmironnu'nial ' SAKHA frplimwn lh 

I SM.IIA I •n/"*'""! Dr 
nnn'Ut  Prt'lMIStl' 

n»u >u Pnt/utuif 



••>IP*M 

«kiaui uin<( 

■||«|tU| 

HMK<S MIIOM 

if 

I 

I 

«U||«J»d0 

utiuci 

CmuuiiH; ■IUXJ 

VIS «      K      K 

■tu| »Mnns x     M 

SuiiotiuoK K 

lUJnujH 
TUot«(|Uil 

Mi||jnn »     » 

< X K 

| 
£ 

i ■ 
1 

P i 5 

c 
e '5r 5. C 
u B c 

'c i 

1 S 8 < 
Hi Li. Ui C 

11 
I I i   £   £  ^ 

I 

I 

i 
z 

I 
i 

T 

w 

B 

u 

E 

Ü 1 .E 

< s * 

= 5 c I I [ I 1 I 
l - i 



■ ■Mr 2 

Siiurrv» of I P< ■rtinmrnUl Infurtnaltoo 

I    I   1   I    J    I    1 

x \ 

X X 

I 
I 

\ii'is|iiiri Kr'i.nvh A; |«| ( tilUT 

Ml I'lilliiiini. Itvti Into. Center 

Bin SiK'lll'l' llllo( rllkl 

( nminilir Si nvh ( iniii 

I injinm A(;i\ |IN «rsi'iiiii's liurliliMli's 

I niir'i)Vhi 

I niiiKiiiMini Infti IrnKT. Iiu. 

I iiMrniiniinl.il Into \II,II\M<. < i'tiliT 

I nMimmumal Inki Sisicin Oftkc 

\ ii\iinniiiiiii.il Mia.iijiii luli't ititiT 

I tniiiiiiiniiil.il l'inlii linn A^inn 

I mnnnnu ni.ii Science Ink)' entd 

\ n\ iriiiimi'ni.il Siiulii-s liiMiinii 

I luiri'mmniiil Siiioim Appi  t mli-r 

I iiiiiuiiimiil.il Icihnnal \|.|iU cnlir 

Hifhwti KcMMiih Info Service 

Inlnrni.ilii'v Im 

M.iriiiii:i U ■MMnh In In ScrxKi1 

Minn I .mil M.uij^i'iu'ii; ini ■   Sv^lcni 

Naliniiiii Air l>ai.i Inlnl inlii 

NaliunaKlinialii ( .'nli-r 

Nalinnal I niii'imnoiilal Ki-v  < inter 

Van.mal I cafiue») ( itio ■ l.S 

( niirinnii'nl Mayan 

Nail Occmiyaplwc Data ( enter 

Nail KiliTral (I'liiti 

Nail I vhtm il InkiSmur 

Nail Waul Dal.i I'mcuin 

Natural RetoUTve lulu Sistcni 

NOHC Inln Retrieval System 

I'lilliilinn Al'\lraiis 

I'ri'ilu.isl«. 

Snlul Wasti- Inln Retrieval Sis 

I ramp, Nnivf Kisian h Info St-ri 

Water yual  lech. Data and InfoSyi 

Watet RenHinesScienlith liili>( inin 

10 



Background 

In tho clcu'lopmcni »>! C'Hl.D.S, several extetillg 
rciricvul syslcms lor Icgislulive dtK'umcnts were 
reviewed for adequacy. The most siKnitleant ot chese 
are the LITK, Jl'KIS. and Aspen Systems. 

LfKalliilnnmitiuti Ihn>iif;h Eli'ilnmics t/.//£,')4•s•• 

The LITK System is a "lull-text" legislative re- 
trieval system lor the statutory decisional, treaty, 
and regulatory laws •'the federal government. It is 
available Tree of charge to all individuals or depart- 
ments within the Department of Defense. LITE per- 
forms searches for entire documents by recognizing 
user-selected K-ywords. This system is not practical 
for the specific needs of the Army as addressed in 
this report because: 

1. Only federal laws are included. 

2. Full-text retrieval is too cumbersome and 
lengthy to be practical since a given statute will also 
include much irrelevant information. 

3. Legal language in the documents may obscure 
the meaning and possible applicability of the legisla- 
tion for nonlegal personnel. 

4. The comprehensiveness of the search depends 
upotl the choice of words for search items. 

Justice Riiriivul HIHI Inquiry Sysi em UUHIS)1 

JURIS is a computer-based storage and retrieval 
system for federal statutory laws. It is speciticallv 
designed to serve federal lawyers, hut for Army use it 
suffers much the same drawbacks as LITE: it covers 
only federal laws, it is designed for legal personnel, 
and it is too voluminous to be useful. 

Aspen System SO* 

System 5() is a data bank containing the full texts 
of statutes for all 50 states. The output options 
available with this system arc full-text  printouts. 

'JA(, In» Kixu-w. V..I XIV. No. |, pp 10-13. 
*JAC law «IK,«. Vol XIV. No. I. pp 25-.M. 
*/,4<V /./.. «,II.» Vol XIV, No 1 pp AS tr 

'IK'pjilimm nl Jiisiin 

'Aspen Syslnm Corp.   1025 t'onnecticul W . NW   Washinn 
Ion. I)(     'IIO.V. 

ciMtlcil printouts with onK the line of the specifled 
keyword printed, i ii;iii<>" and title line printoui. and 
citation only. None of these outputs are directly 
usable by Army personnel, althoneh a citation listing 
will be useful lor updating and checking on the com- 
pleteness of the CELDS data base. 

One shortcoming of all the above systems is that 
they provide complete texts of laws and statutes but 
do not provide standards and criteria recommended 
by regulatory agencies. Mist stale environmental 
legislation grants tome specittc organi/ation the 
authority to establish standards but iocs not specify 
what the standards are. so a statutory record alone is 
inadequate. 

Pilot Study for CELDS 

A pilot study on the legislative retrieval system 
examined the leisibility of the system and began 
development of« practical dam Rle nfcfivtionnicatal 
laws, regulations, and standards. This resear, . also 
tried to determine the feasibility of uliimately estab- 
lishing a eompiiteri/ed environmental data file for 
all stat'-s. The output from this pilot study was a user 
guide and two tapes with an associated printout con- 
taining the pilots data bases ,ind indices. 

The research was divided into two phases. In 
Phase I the time, costs, and obstacles of developing 
such a system were considered. In Phase II the feasi- 
bility ol creating an on-line interactive data file was 
examined. The s|iid\ then tested the system under 
practical conditions and ibtained detailed cost 
esiimates. 

The data base was set up in scope-indexed sequcn- 
tial format wtih Battclle's Hasis 70 Record Manager 
Software.' I he pilot's legal data base included the 
laws of California. Illinois, New York. Tennessee, 
Kentucky, and Virginia, as well as federal laws. 

Data CnUcciion onJ Indexina 

The accessibility and organization cf the data 
varied considerably from state to state Some states 
do not broadly calfgori/e their law» under land use, 
earth science, ecology, noise, regional economics, 
sociology, or he;ilili 

'H./AM W l\,r Cuiit.   (BdltrlU' ( i liitnl 
ll>":i 

I jborulorics, iulv, 

II 
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The lack of i firm set of index terms also compli- 
cated the cataloging of legislation. Environmental 
altributes were adequate for referring to impacted 
sectors of the environment, but a separate keyword 
list was necessary in order to include more frequently 
used or u idciv accepted terms for activities that tend 
to cause cnvimnmciilal problems. 

The study exercised only rudimentary vocabulary 
control, but this simplification occurs in the early 
stages of development of all information systems, 
particularly when different people with widely diver- 
gent backgrounds, experiences, and attitudes 
toward the subject matter attempt to simultaneously 
index material. 

Using a thesaurus is normally the best solution to 
the problem of vocabulary control. A thesaurus, 
however, evolves from a concentrated period of trial- 
and-error during which terms are selected, reviewed, 
and modified to a dynamic hierarchical structure 
that is continually modified and refined. Selection of 
index terms for the CELDS data file has progressed 
to the irial-and-error stage, and the list of terms is 
now adequate to permit the reviewing and strue- 
mring that will eventually lead to a thesaurus. 

Cn-iiiinn itl the Data File 

Developing a format for reporting collected infor- 
mation was essential to filing the records for easy 
and rapid retrieval. The procedure for collecting 
data partially predicated this formal. All informa- 
tion was recorded in one of 15 fields for each record, 
and generally a law or set of standards constituted a 
single record. The information recorded in each field 
was as follows: 

I. Accession Number—Gives accession number 
assigned sequentially as the documents were re- 
corded. 

2. Accession Date—Gives accession date (calen- 
dar dale on which the data form was received for 
keying). 

.V Title—Consists of phrases or terms that 
identify the primary subject area of legislation (i.e.. 
LEGISLATIVE CX>DE 2. 4—TRASH BURNING. 
and CONTROL OK JUNKYARDS). Information in 
this field comes from cither the title of the legislation 
or. if the title docs not suggest the contents, from a 

phrase that indicates what the abstract is about. 

4. Hnactment Date—I ists date the legislation be- 
comes effective. However if more than 6 months in 
the future, it may be the date legislation was enacted 
into law. 

5. Legislative References- Identifies the legisla- 
tive source of (he entire legislation covered by the 
document abstract. 

h. Major Environmental Category—Contains the 
primary subject area addressed by the legislation. In 
its research on the preparation of comprehensive 
environmental impact assessments and statements 
CERL has developed a scheme for categorizing all 
impacted attributes of the environment. CRRL calls 
the major categories in this scheme technical 
specialty areas and identifies detailed attributes 
within each of these areas. This study adopted the 
CTRL framework*' to classify all laws that were 
abstracted but changed the label from "technical 
specialty area" to "major environmental category" 
(MRC)." 

Selected documents were classified according to 
the following MFC's, the first four of which received 
the greatest emphasis: 

• Air quality 
• Surface water 
• Ground water 
• Land use 
• Noise 
• Ecology 
• Earth science 
• Regional economics 
• Health 
• Sociology 
• Transportation. 

7. Geographical/Political Scope—Identifies the 
state or federal origin of the legislation. Although all 
data collected in this study pertain to one of the six 
selected states or to the federal government, it may 
prove necessary in the collection of local data to pro- 
vide for a geographical'political scope (GPS) to 
cover parts of two or more states. Some Standard 
Metropolitan Statistical Areas (SMSA's). for 
example, include parts of more than one state. 

10R.K.   tain  et   .it .   Hürtdhfmk   for   EH\ irwifHenml  finpecl 
Analysis,  rwhnical Report F-Vt M>AOOh24l ("ERI., IT-t). 
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N. Administniiiu- Ancncv—I «Ion lilies Ike suhjccl 
.nvii lur ihc iicciKV (li.it iidniinisli-rs ihr specified 
eiivirniinieiiliil le^islalion tir cntorces (he slamlards. 

I, A^eiiey Address- ( oiiliiins (he address of I he 
;idiiiiiiisiralive .i^i'iiev Ironi I ield M, 

10. KihlioKraphieal Kelerencc—C'unsisis ol the 
hihliographical citation tor the source trom which 
the legislation was extracted. 

II. Abstract—I'rovides an indicative abstract ot 
the legislation. 

12. Hnvironmental Attributes—Consists of index 
terms selected from CRRI.'s list of environmental 
attributes. 

13. Key Words—Consists of word phrases or 
single word terms selected to enhance the search 
capahilities of the data file. 

14. f'nvironmenlal Standards—Consists of tabu- 
lar data covering various environmental standards 
imposed by selected laws. 

15. Rnvironmcntal Attribute Code—Gives num- 
ber assigned by CERL to each attribute. 

Evaluation of Pilot Study 

The CERL staff working on environmental impact 
analysis, potential users, and an independent infor 
malion science consultant11 all evaluated the data 
base in eight major areas: users, alternatives to 
CELDS, software availability, comprehensiveness of 
data, currency of data, data organization and entry, 
methods of access, and cost of the system. 

The major problem is data entry, fvaluation of 
Ihe system revealed the following problem areas: 

1. Lack of Original Documents—Documents 
often enter the CHLDS data base in abstracted form. 
Occasions may arise when the full text ol the docu- 
ment will be required, so that it should be readily 
available. 

2, Incomplete Document Information—The fact 

"Niincv Laue. I.nymmnifntal Quality Data Husr  tlnpuhlishrd 
Kcport i( (insiruciion E-ngtaKering Knearcti Laboratory. 197.1). 

thai not all Ihe fields (oi each ilocunicni record con- 
tain data is rruslralin^ to ihc uwr, for he does not 
know whether Ihe inlormaiion docs nol exist, or 
whether il has nol been entered inio Ihc data base. 

.1. Iiiconsisienl IVu'iimcnl Division Ihe lack ol 
unil'omilly ■'• Ihe «"«.V docununiv ire divided into 
data records may eonluse the CHLDS user, lor 
example, one dala record ol the dala base includes 
both sections 1.01 and 1.1)2 of the Virginia Slate 
Water Control Board rules; ■■mother includes section 
1.03. Section 1.04 is missing altogether, and section 
1,05 encompasses tour separate data records. 

4. Lack of Uniform Entn Formal—Computers 
do not have the capacity lhal liumaiis possess for 
identifying variations In spelling and punctuation. 
Many of the original errors in data entry were caused 
because CELDS indexers were inconsistent in enter- 
ing data on codinp sheets to be keypunched. Formal 
of the entry varied   as well as word choice. 

5. Lack of Pmoffeading lor Data Entries—The 
print-out of the CELDS data base was laden with 
misspellings, keypunch errors. :ind extraneous and 
misllled cards. 

Ihe CELDS retrieval system also needs improve* 
niciit in the areas of referral capacity, inventory of 
data base contents, hierarchical searching capa- 
bility, and keyword indexing. 

Conclusions and Future Plans 

Appropriate steps are being taken during fiscal 
vear 1975 tocorrect errors in the pilot study. Some of 
these modifications include: 

1. Development of a guide sheet to local resources 
lor locating documents. 

2. Review of the data fields and entries made un- 
available, or unindexed data. 

3. Creation of specifications for input into the 
CEI DS system. 

4. Training on CHLDS indexes. 

5. Use of standardized coding sheets 

d   Proofreading of the final computerized files. 
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In aHi|Hi.iiii>n with the Library Research Center 
nl ihc llniviisiiv DI Illinois, ("FRl. is conlimiini; to 
w«tik mi iHhcr piuMcin ;I!T;IS in the devekipnicnt i)t 
(lll)S 

I his pilot siiuh included lalcral LINNS and la»"* Im 
six states. Work is ciirrenil) underwa.i I« invludv an 
additional len sLitos and to update intnrmation on 
the six already in the system. Future plans include 
expanding the data base la cover all 50 stales and 
updating iniormation on a continuing basis. 

A  ECONOMIC IMPACT FORECAST 
4 SYSTEM (EIFS) 

In many ctmimunilies the presence of an Army 
installation may significantly influence the well- 
being of the Ineal economy, as well as the quality of 
the air, water, and land. The surrounding com- 
munity often sees the base as a source ol revenue and 
eniploNiiieiit. Purchases by Army personnel Ire- 
quentl) represent si/eable proportions of the com- 
munity's retail sales, which in turn may generate 
substantial income and employment. Not all the 
influences are positive, however: members of the 
community maj view the base as a source of great 
expense since it occupies tax-exempt land, yet bene- 
fits Irnm various tax-supported services such as 
police and lire protection, libraries, street mainten- 
ance, and utilities. 

To measure the efl'ecl of an Army installation, it is 
necessary to ipianiih the economic relationships that 
exist between the installation and the private com- 
munitN. The Kconomic Impact Forecast System 
(IMS) is an experimental computer-based system 
ini assessing the impact of Army activities on the 
local economy. MIS estimates the magnitude of 
eltccts caused by chanties in the level of activity at 
the base. I his system is spcciUcallv designed to assist 
in the preparation ol Army environmental impacl 
assessments and statements as required In Section 
102 (2) (c) of NKPA. 

Use of the word "assist" in the paragraph above is 
deliberate. I he economic impacts described in sue 
eeeding sections are highly aggregative and based on 
secondary data sources. EIFS is intended to estimate 
iheon/m«/ muifiiiludi' oi economic impacts, not to 
provide exact values. This approach has distinct 
advantages over others in that new data collection 

and analysis are not required for each new impact 
statemem and the result» ol each analysis are 
dirccilv comparable 

Some kinds ol economic or related impacts are not 
evaluated by the models presented in this study. 
I hese models are bask'allv short-term; questions 
.iboui lone term impacts ol activities on the eco- 
nomic structure or growth ol an area are not 
answered. In addition, these models take no account 
of areas other than the ones indicated—or ol intangi- 
ble attributes. Although a guide for interpreting the 
study's results is provided, the linal interpretation 
rests with the user. 

Application of the System 

Some of the questions that I.IFS can answer are: 

• What are the likelv utTccts on the local com- 
munity of constructing UK) units of family 
housing;-' 

• Will local merchants suffer undue hardships 
from the construction ol nev* PX and canteen 
facilities'' 

• Will a decision to lower military strength at an 
installation severely harm the local economy'.' 

( urrentlv, I IIS has soeioeeonomic data available 
lor (i-4 Army installations. Information on more than 
,t50 counties, vNhich has been gathered from the 
census, governmental sources, and Standard Metro- 
politan Statistical Areas (SMSA's), is the basis lor 
I IKS lorecasts. 

The data files are stored In installation names, by 
initial displays presenting soeioeeonomic profiles of 
the economic region, and by maps indicating the 
locations of the installations The user of the system 
selects the functional area ol the project to be evalu- 
ated, Iniormation and detailed descriptions of the 
functional areas follow the guidelines presented in 
CERL's Envinmmental Impact Study fur Army 
Military Pritgrams. u Alter the user selects the func- 
tional area and subcatcgorv, the system displays a 
series of questions iK-rtaininj; \o the project. The 

'•'« K I.iir ii .il t'ltriniiintfHtnlIm/uitl Awrnnmeill Study tor 
Ir.m Military Programs hitrrini K p >• |) \y All 'hMti 

K I Kl .  IT.1l 
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LOCAL GOV'T 

LOCAL HOUSEHOLDS ^OCAL BUSINESS 
purchQMt 

wogtt, profits 

IMPORTS 

Figure 2. Interrelationship of main sectors. 

user's answers, together with the stored data, are 
then used to calculate and display economic impacts 
on the local business community, individuals, and 
liKal governments. The system also tells whether 
these impacts are substantial, significant, or insig- 
nitkant. The user should consult professional econo- 
mists and planners if the impact is judged substan- 
tial. Significant impacts require the project director 
i« consider possible mitigating actions, but addi- 
tional impact assessments need not be undertaken at 
(his time. 

The creation of the impact prediction model is 
illiistraled in Figure 2. The interrelationships 
between local government, households, and busi- 
nesses are illustrated by the arrows connecting the 
sectors. Figure 2 is meant to illustrate one simple 
point: "Interdependence is the rule in any econ- 
omy." What affects the business community affects 
every other sector and. due to the circular nature of 
this economy, an initial impact will always be less 
than the sum total of all the effects. In assessing the 
impact of a change in the level of economic activity 

at an installation, one must first discover the 
affected part of the puzzle (i.e.. What are the mech- 
anisms by which the Army's activities affect the local 
community?). The second part of the problem is 
more difficult. Given this initial discovery, what will 
be the total repercussions in the local economy? 
Diagrammatically, this manual traces the initial 
impact through the various sectors, recording the 
level of impact at each stage, and listing the second- 
ary impacts. 

After establishing the theoretical relationships, a 
series of equations was developed and is presented 
to provide the desired information. 

User's Quids to EIFS 

F.IFS provides both data and interpretations of 
data to the user's prospective clients. After the user 
enters information on the proposed activity. EIFS 
supplies a list of baseline economic and social data 
for the region and predicts the effects of that activity 
upon that region. 
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Two methudf ot interaction are allowed. The user 
ran: 

1. Relay mtornKition to a central site hy mail or 
phone and receive the results in a similar manner. 

2. Convey the information direclK to the com- 
puter usinn modern teletype equipment ami receive 
the output in a tow minutes. 

EIFS contains three basic types ot programs that 
help to acquaint the user with the system and the 
data tiles: syster" intormation programs, data file 
information programs, and economic impact fore- 
cast programs. 

System Inlonnutum Prugrmmt 

The first system information program is called 
EIFS. To use it type EIFS? As seen from the copied 
printout below, EIFS? describes the impact program 
and leads the user into DATA XXX series, which 
comprises the rest of the system information pro- 
grams. 

EIFS? 

THE KCONOMK   IMPACT FORECAST SYS 
II M IS AN EXPERIMENTAL PROGRAM DE 
MIOPID  A!   THE  CONSTRUCTION   FNCJl 
NEERING RESEARCH LABORATORY TO AS 
SIST  IN THE  PREPARATION  OF  ENVIRON 
MENTAL IMPACT ASSESSMENTS AND FNVI 
RONMENTAL  IMPACT   STATEMENTS.   EIFS 
ALSO CONTAINS A WIDE VARIETY OF IN 
FORMATION ABOUT THE ECONOMIC COM 
MINIFY ASSOCIATED WITH EACH OF THE 
INCLUDED     INSTALLAIIONS.     YOU     CAN 
LFARN MORE ABOUT THE COMPONENTS OF 
THE SYSTEM BY TYPING EIFS XXX WHERE 
XXX IS THE CODE FOR THE TOPICS: 

CODE 

INS 

FUC 

PRO 

IMP 

END. 

TOPIC 

A LISTING OF THE INSTALLATIONS 
COVERED 

A LISTINC; OF THE FUNCTIONAL 
AREAS COVERED 

A LISTING OF AVAILABLE PROJECT 
CATEGORIES 

A DESCRIPTION OF THE ECONOMIC 
IMPAC I  FORECAST 

For example, to find out about the Economic 
Impact Forecast Program, tvpe FIFS/IMP. 

I IFS IMP 

THE ECONOMIC IMPAC I FORECAS'l PRO 
VIDI S AN ANNUAL DOLLAR FORECASI OF 
I HI EFFECTS ON THi LOCAL COMMUNITY 
OF A CHANGE IN THE CURRENT LEVEL OF 
ACTIVITY AT AN ARMY INSTALLA I ION THE 
USER MUST BF ABI F TO SUPPLY AN ESTI- 
MATE OF THE ANNUM DOLLAR VALUE OF 
THE PROJIXT. THE OUTPUT OF THE 
ECONOMIC IMPACT FORECASI CONTAINS: 

CHANGE IN IOCAI BUSINESS VOLUME - 
LOCAL   EXPENDirURFS   BY   MILITARY 

INSTALLATION 
LOCAL   EXPENDITURES   BY   MILITARY 

PERSONNEL 
HOUSING 
NONHOUSING 

LOCAL EXPENDITURES BY OTHERS 
HOUSING 
NONHOUSING 

CHANGE IN LOCAL PERSONAL INCOME 
CHANGE IN LOCAL EMPLOYMENT 
CHANGE IN VALUE OF LOCAL PROPER IY 
CHANGE IN LOCAL INVESTMENT 

BUSINESS 
HOUSING 

ECONOMIC   IMPACT   ON   LOCAL   GOVERN 
Ml NTS 
CHANGE IN TAX-RELATED REVENUES 
CHANGE   IN   STATE   AID   RECEIVED   BY 

LOCAL GOVERNMENT 
CHANGE IN COSTS OF LOCAL GOVERN 

MENT SERVICES 
FOLLOWING   THE    ABOVE   INFORMATION 
WILL   APPEAR  ONE   OF  THE   FOLLOWING 
WORDS: INSIGNIFICANT. SIGNIFICANT. SUB 
STANTIAL. 

Daiu File InftmnatHm Pmgrams 

EIFS currently has tocioeconomic data for (>4 
Army installations including over 350 counties and 
Standard Metropolitan Statistical Areas (SMSA'S). 
Appendix C" contains a list ot the Army installations 
included in EIFS and the counties which comprise 
their regions ot influence. 

After ihe user types the \rnn installation code on 
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YOUNG 
CO., 

TEX. 

EASTLUND 
CO., 

TEX. 

PALO 
PINTO A 
CO., 
TEX. 

ERATH 
CO., 
TEX. 

WISE CO., 
TEX. 

PARKER 
CO., 

TEX. 

DENTON 
CO., 

TEX. 

TARRAT CO., 
TEX. 
B 

HOOD CO.,. 
TEX.   .  JOHNSON 
  CO., TEX. 

COLLIN 
CO., 

TEX. 

DALLAS 
CO.,TEX 

C 

1 

KAUFMAN 
CO., 

TEX. 

ELLIS 
CO., 
TEX. 

1 ROCKWALL CO., TEX. 
A FORT WOLTERS, TEX. 
B FORT WORTH, TEX. 
C DALLAS, TEX. 

Figure 3. Computer-printed regional map from EIFS. 

the kivhoard. the lollowing question will appear: 

DO YOU WANT A  MAP OF THE REGION 
TO BE PRINTED? ANSWER YES OR NO. 

It your answer is yes, the computer will print a 
map indicating the lacaticin nt'the Army installation, 
the principal counties comprising the economic area, 
and the major communities. Figure 3 is an example 
ut the ouipui. 

Regardless of the answer to the above question, 
the following s(Kioeconomic data and characteristics 
of the installation will he presented: 

PRINCIPAL  COUNTIES   COMPRISING   ECO- 
NOMIC REGION 

COUNTY 

MAJOR COMMUNITIES 

POPULATION DENSITY 
COUNTY AREA      (NO. PERSONS 

PER SO Ml.) 

COMMUNITY 

PCT. CHANGE 
1%0-I<)70 

1970 
POPULATION 

MEDIAN 
INCOME 

SOCIOECONOMIC CHARACTERISTIS OF. 

REPLACEMENT VALUE. 
LAND AREA IN ACRES: 
POST POPULATION: 
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MILITARY STRENGTH: 
ARMY DEPENDENTS: 
CIVILIAN STRENGTH: 

Lituinniu- Ini/Hici Fon'iuM Hntunnns 

Atiir Ihcthitu displiiy of sttcuicciHiomic churactcr- 
islics of (he instullalion, the lolkming intormation 
will appcur; 

Again, the Environmental Impact Study1* fully 
explains program names and their relationships to 
the functional areas. Corresponding to each pro- 
gram name is a list of types of projects specific to 
that program. For example, if the user had selected 
I7(N), Operation and Training Facilities, as the 
specilic program of concern, the following list of 
project types would appear (if the user requests it hy 
an affirmative answer): 

FUNCTION CODE       FUNCTION NAME 

1 
2 

3 
5 

7 

CONSTRUCTION 
OPERATION. 

MAINTENANCE 
TRAINING 
REAL ESTATE 
PROCUREMENT 
INDUSTRIAL 

TYPE DESIRED FUNCTIONAL AREA CODE 
(01.02.09) 

Information and detailed descriptions of func- 
tional areas follow the guidelines presented in 
CERL's Emininmental Impact Study for Army 
Military Pn^rams.u 

Following the selection of the functional area, an 
option to print the project categories and project 
types appears: 

DO YOU  WANT A  LIST  OF  AVAILABLE 
PROJECT CATEGORIES? 

RESPOND YES OR NO 

A yes response will cause the following to be printed: 

CODE PROGRAM NAME 

1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 

OPER AND TRAIN FAC 
MAINT & PROD FAC 
RESEARCH. DEV + TEST FAC 
SUPPLY FACILITIES 
HOSP + MEDICAL FAC 
ADMINISTRATIVE-FACILITIES 
HOUSING + COMMUNITY FAC 
UTILITIES + GROUND IMPR 

DO YOU  WANT A  LIST  OF AVAILABLE 
PROJECT TYPES? 

ANSWER YES OR NO 

YES 
CODE 

1711 
1712 
1713 
1714 

1720 

PROJECT TYPE NAME 

FAMILY HOUSING SINGLE 
FAMILY HOUSING DUPLEX 
FAMILY HOUSING ROW 
FAMILY HOUSING ROW 

2-3 STORIES 
BACHELOR HOUSING 

After the user selects the functional area, project 
category, and project type, a series of questions will 
appear requesting information on the dollar volume 
and duration of this activity: 

ENTER DOLLAR VALUE OF PROJECT PER 
YEAR 

EXAMPLE:   FOR  $105.000 VALUE.   ENTER 
105000 

ENTER NUMBER OF YEARS 

At this point, questions specific to each project cate- 
gory may be asked of the user. Vot example, project 
type 1711 asks: 

ESTIMATE NUMBER OF FAMILIES WHO 
CURRENTLY UVF OFF POST BUT WITHIN 
THE ECONOMIC REGION THAT WILL MOVE 
ON-POST. FOR EXAMPLE: FOR 200 FAMILIES 
ENTER 200? 

With this information and the information stored in 
the data banks of the computer. EIFS presents an 
economic impact forecast relating changes in the 
given activity to changes in the level of business 

"R.K, Jain ct al. UnvimnmrnialImpact AiMeamMl Study /iir 
Army Militun Progrums. Interim Rtport D-IJ tCERL, 1973). "U.K. Jain cl ..I 

19 



activity, chanties related to individuals in the com- 
munity, and changes related to the operation of local 
government. An example of an economic impact 
iorecast is presented below (minus signs indicate 
ncKalive values or decreases in that category): 

ECONOMIC IMPACT FORECAST 
FUNCTIONAL ARFA = CONSTRUCTION 
CATEGORY = HOUSING Js COMMUNITY 

FACILITIES 
TYPE = FAMILY HOUSING SINGLE 
$ VALUE YEAR - 667(X)00 
NO. OF YEARS = 1 
CHANGE IN LOCAL BUSINESS 

VOLUME $ SM3910. 
LOCAL EXPENDITURES BY 

MILITARY INSTALLATION 5 2071421. 
LOCAL EXPENDITURES BY 

MILITARY PERSONNEL $-7752W. 
HOUSING $ -21549. 
NONHOUSING $-753750. 

LOCAL EXPENDITURES BY 
OTHERS S 404778«. 
HOUSING $    48058ft, 
NONHOUSING $  3S67203. 

(HANGES IN LOCAL PERSONAL 
INCOME $ 352484.L 
CHANGE IN LOCAL EMPLOY- 
MENT (MAN-YEARS) 280. 

(HANGE IN VALUE OF LOCAL 
PROPERTY $ 5155655. 

(HANGE IN LOCAL INVESTMENT 
BUSINESS $  580185. 
HOUSING S  21.3452. 
ECONOMIC IMPACT ON LOCAL 

GOVERNMENT 
CHANGE IN TAX-RELATED 

REVENUES $     128747 
(HANGE IN STATE AID RE 

CEIVED BY LOCAL GOVERN- 
MENT $    -85228. 

CHANGE IN COSTS OF LOCAL 
GOVERNMEN I SERVICES S      43519. 

difficulty. Significant impacts mean that the project 
director should give additional consideration to the 
method through which the project is undertaken, 
but no additional study is required. Substantial 
impacts indicate that the desired project will create 
dilliculties in the local economy. It is recommended 
that substantial impacts be explored further; that is, 
the director should undertake a more detailed case 
study. 

Next the user can obtain the basic information 
used in the prediction bv answering the question: 

IX) YOU  WANT A  TABLE  OF  BASELINE 
ECONOMIC INFORMATION? 

II the answer is yes. the follow ing display is obtained; 

THE FOLLOWING IS THE BASELINE ECO 
NOMIC INFORMATION WHICH IS CON- 
TAINED IN THE EIFS SYSTEM FOR THE SE- 
LECTED REGION I HIS TABLE REPRESENTS 
CENSUS INFORMA 1 ION FOR I HE YEARS l%7 
AND 1970. 

TO 1 AL BUSINESS VOLUME - $555092000. 
MEDIAN RENT = $ 07. 
TOTAL PERSONAL INCOME - S927750000. 
TOTAL FULL AND PAR1 I IMF 

EMPLOYMEN1 - S     100528. 
AVERAGE YEARLY (HANGE IN 

TOTAL PERSONAL INCOME - S 49975000. 
AVERAGE YEARLY CHANGE IN 

TOTAL FULL AND PARI  IIME 
EMPLOYMENT - $        10o. 

ASSESSED TO MARKET VALUE 
RATIO = 4       .1400 

EXPORT EMPLOYMENT 
MULTIPLIER" $     3.WKX) 

TOTAL ASSESSED VALUE OF 
REAL PROPERTY = $115841000. 

Theoretical Analysis 

An evaluation of this output in terms of whether 
these impacts are sigmncant. substantial, or insig- 
nilicani is then displayed by the simple statement. 

I HIS IMPAC1 IS (INSIGNIFICANT. SIGNIFI- 
CANT. OR SUBSTANTIAL)." These terms denote 
the ability of the local economy to absorb these 
changes witliout difficulty. Insignificant impacts 
mean that  (he .ihvorption will occur without am 

I he principal objective of this section is to answer 
th( question. "What will happen to the local econ- 
onu it '.'" The term omitted could be any 
one ot a number of activities occurring at the Army 
installation. To answer this question, however, one 
nuisi be able to describe a local economy, identify 
tlupanicipants. and ipecif) how the economic com- 
ponents interact. 
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The three basic participants in the local economy 
are local government', households, and businesses. 
Figure 2 represents the interrelationship between 
these sectors. Local households purchase some coeds 
and services Irom local business, receive wajjes and 
profits Irom selling their services, pay taxes, and 
consume services provided by local government. 
I iKal businesses sell goods and services, purchase 
materials and labor, pay taxes, and receive services 
trom local government. Local government purchases 
goods and services from business and labor from 
households, collects taxes, and provides public- 
goods and services, such as police. Are protection 
and libraries. 

Suppose that one household in this economy wins 
a lottery; ho» will this event affect the local econ- 
omy? As this money works its way through the 
various sectors of the local economy, part of it will be 
put into the household's savings while the major 
portion will be used to finance purchases. Some of 
the products will be purchased locally; others will be 
purchased elsewhere. Purchases made from other 
regions cause dollars to flow out of the local economy 
and therefore are not important in this analysis. 
Most of the money received by local business w ill be 
used to hire labor, purchase products, and pay 
taxes; the rest is profit. The wages received by labor 
will he partly spent and the remainder will be saved. 
Some of the products purchased were produced in 
that region, while others were produced elsewhere. 
The ow ners of this business may be local residents, 
in which case their profits will remain in the local 
economy; or they might live elsewhere, in which case 
some additional money has left the local economy. 

The general concept is that money injected into or 
withdrawn from a local economy will be partly re- 
tained and respent in the area, and will partly dissi- 
pate into other regions. The total effect of the initial 
injection will depend upon many factors, but the 
total will be greater than the initial injection because 
of the multiplier effect upon the local economy. 

To illustrate the mechanics of the multiplier, con- 
sider the following example: Suppose that from even 
dollar spent on a construction project. V40 is spent 
locally. In addition, assume that consumers spent 
S.8() out of every dollar they receive. What will 
happen if somehow a new dollar finds its way into 
this region? 

First. $.80 will he spent In the household, the re- 
maining S.20going for savings and taxes. Out of the 
S.MO spent locally, 40 percent or S J2 will find its way 
hack to local residents in the form of wages, rents, 
and/or profits. The remaining $.48 is used to pur- 
chase materials from outside (he economic region or 
is devoted to taxes. The S..12 received by local resi- 
dents is parti) respenl locally, partly samt and 
partly devoted to taxes. Again, 80 percent of the 
1.32. or S.2h. will be spent and an additional S 10 
will be received as local income. This process in 
theory will continue until all of the SI is spent on 
imports, savings, or taxes. The total increase in 
income can be shown by observing that the initial in- 
crease in income of $1 caused a second-round in- 
crease of (.80)1.40)$!. a tliird-round increase of 
(.80)(.40)(.80)(.40)$1. am! so on. 

Letting s = (.80)(.40). the following infinite geo- 
metric series can be expressed- 

$1 +(X*Sll + (S'xSD-, (S1x$i) + . . . 

Since the sum of an infinite geometric series is 
I'I —S. income will change b\ an amount equal to 
I I -S times the original change in income. The 
expression I'I -S is called the nviltiplier because 
any change in a parametci or exogenous variable »ill 
lead to a multiple change in income. 

This model was presented as an example of a 
multiplier effect, but in practice one cannot ascer- 
tain S directly. Fortunately, though, there are a 
number of ways in which the multiplier can be esti- 
mated, as demonstrated in the following sections. 

Isolaiins The Export hidusirivs Dim*! Metkadi 

If detailed information on the flows of goods and 
services in any region can be collected, an input- 
output table can be used to determine exports. This 
table traces the demands and supplies of each sector 
in the region, thus allowing the user to estimate the 
increase in income and employment. 

This analysis makes the following assumptions: 

1. Marginal propensity to consume each com- 
modity equals the average propensity to consume. 

2. Production originates in the imfustn rather 
than tin lirm 

21 



Mb] 
TnunarlloM In Keglun R 

Sal« Tu 

Inlerindutln ÜMMad Itnal Demand lolal» 

PunhaM» Loral Una! Gro« 
lr..m Sen Ion Manufailurr Cuntumplkin Kiportk Urmand Uulpul 

Vn lies SO 2m :io 41) 2H) ,S»K) 

M^iiul.iiluri' 100 M*) 140 4h{l MKI IIXN) 
HmiM-hnlils .(.SO soo HStl 
Inipurls soo KIU 
Imal (iross 

Ouiluvs soo 1000 HHl SOO ISO 

3. A constunl pcrccntugc of euch available input 
is used to produce a unit of output: there are no 
alterations in scale. 

4. Prices, wages, and tastes are given and fixed, 
and there are no resource constraints. 

Table 3 describes the transactions occurring in a 
simple economy. In this economy there arc two 
sectors: the final demand sector consists of local con- 
sumption and exports and is exogenously deter- 
mined: interindustry demand, which is endoge- 
nously determined, consists ot the demand by each 
of the two industries, services, and manufacturing. 

Mach row gives the sales of that industry to other 
industries and to final demand. For example, the 
sen ice sector sells $50 worth of output to other firms 
dealing in services and $2(K) of it to manufacturers. 
Kinal demand is $210 in local consumption and $40 
in exports. 

The columns indicate the input purchases by the 
various industries. In this table, services purchases 
SS0 worth of inputs from firms in the sen ice sector. 
$100 worth from the manufacturing sector, and $350 
worth from households, which largely consists of 
wages for labor. 

Assuming that the percentage of purchases from 
any industry is constant no matter what the volume 
of production, the total gross output from each 
sector will be: 

q|i=a|iq|+a2iq2+dll ■,-d|2      (Eq l| 

where 
qi   = the gross output of good I 

a|j = percent of industry i's sales going to indus- 
try I 

a )j   - percent of imiusln is sales goiuy to iiulus- 
try 2 

d|| = the final demand for local consumption 

d]2 = the final demand for exports. 

fable 4 gives the coefficients representing inter- 
imiiisirv sales 

labl*4 

Technical Cocfflclent« 

PurrtuMM Salrt T • 

From Service» Manufacturlni 

Son urv ,10 .20 
Manul, .lurini,' ?() VI 

\ JIIK Added -() jfl 

These coefficients were derived by dividing each 
entry in a column by the corresponding industry's 
gross outlays. Using these coefficients, lor example, 
a unit of service« is produced by combining 10 per- 
cent of a unit of sen ice and 20 percent of a unit of 
labor. Total gross output of sen ices, as indicated in 
F(| I   iv given by 

q1-.IO(qI) + .20(qI)+dn + du     (Eq 2] 

since 

q, = 500. q, - 1.000. d „ - 210, and d„ = 40. 

we have 

500- ,10(500)+ .20(1.000)+ 250.    [Eq 31 
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Suppose now that there is a SI increase in the 
demand for manufacturing goods in the export 
sector. How will this increase be met? The dollar in- 
crease in manufacturing exports will mean that $.20 
will have to be purchased from the service sector, 
and manufacturing production will have to increase 
by $.30. The $.20 increase in the demand for services 
will lead the service sector to purchase 10 percent of 
$.20 or $.02 more of its own product and 20 percent 
of $.20 or $.04 more from manufacturing, which 
will, in turn, increase the demand for services. Table 
5 traces some of the increases in manufacturing and 
sen ice demand as a result of the $1 increase in 
exports. After five rounds of transactions, the total 
increase in manufacturing demand will be $1.51817 
und the total increase in services $..1.1450. 

In practice, using this model would require a great 
deal of information from each firm in the economy 
about the location of their customers, their sup- 
pliers, as well as about the dollar volume of pur- 
chases and sales. This data can be gathered only 
from individual interviews—a time-consuming and 
costly process. Followup interviews are necessary 
because not all the questionnaires are returned. 
Compiling and processing the data takes time; an 
input-output (l-O) study for the State of Kansas took 
two years to complete and cost $120.000. Industry 
coverage varied from 22.4 to 92.6 percent." 

I-O models do present considerable information 
on the interaction and workings of a local economy. 
Whether the benefits derived are worth the addi- 
tional cost depends upon the individual case. 

Exports are basic to economic growth since they 

arc most subject to short-term changes." Other 
activities in this region are nonbasic in the sense that 
they do not result in any money inflows, at least 
under the assumptions made in our short-term 
model. 

If the relationships postulated in our multiplier 
analysis are constant, and if the average propensity 
to consume locally is equal to the marginal pro- 
pensity, then the multiplier can be rewritten as: 

1 I 
1 -S    nonbasic income    basic income 

1—total income     total income 

=. total income 
basic income 

To use this multiplier one need only derive an esti- 
mate of the proportion of the region's total income 
that is based upon export sales. By isolating the 
export industries, it is possible to derive a relation- 
ship between a change in these industries (for 
example, employment) and the total change in the 
local economy. 

Many techniques can provide indirect estimates at 
a significantly lower cost. The central assumption of 
indirect techniques is that there is a fixed relation- 
ship between the export industries in a region and 
the other local businesses. Location quotients are a 
widely used technique for isolating export industries. 
Location quotients compare a region's allocation of 
employment with the entire nation's employment 
allocation. This comparison assumes that since the 

'Miirvm I merson. Tkr /AM Kansas InptnOuipul Sluth (Stale 
«\ Kansas. I^i1») 

"(hallos M. liilMnil. I hi- I'ummtiniiy Ccimumk tiasv Sluity. 

Siipplcnietilar> PJIHT No lh (( nmmitlcr tor F.conomk' Develop- 

menl. IVcrmhn  I'«).1) 
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United States is basically idf-tufRcient, am region 
having a greater percent ot its emplovment in a 
particular industry than does the nation as a whole 
must specialize in the production ot that commodity. 
Any region that produces more than its own require- 
ments must export its extra commodities to other 
regions. 

Table h gives a hypothetical example of the calcu- 
lation of location quotients. Next to each industry is 
the percent of the total national eniploymenl in 
Monroe County for each industry. The percent of 
total regional employment that industry contains is 
in column 3. Dividing column 1 by column I gives 
the location quotient. A location quotient greater 
than one means that Monroe County exports that 
commodity to other regions. A location quotient less 
ihau one means that not enough is produced locally, 
and some must be imported to satisfy local needs 
Location quotients equal to one indicate that the 
region neither imports nor exports that commodity. 

Once exporting industries have been identified, 
employment allocated to exports can be calculated 
by subtracting one from the location quotient and 
dividing by the original location quotient. Multiply- 
ing column 5 by column 2 gives the number of export 
employees for each industry. The multiplier is the 
ratio of total regional employment to export employ- 
ment. In tnis example, the multiplier would be five, 
indicating that a SI increase in export demand 
would increase regional business volume by $5. 

The si/e of the multiplier depends directly upon 
the si/e and population of the region and the diver- 
sity of its industrial and commercial bast. The 
greater the size, the larger the population, and the 
more diverse the economic base, the more likely it is 

that productl and services purchased are made 
locally rather than imported. Thus money injected 
into the economy is "recycled" mon often, causing 
larger changes in income. 

I IKS depends upon an economic base analysis 
with location quolicnh used to calculate multipliers, 

1 he advantages ol ihis technique- reliance on pub- 
lished data sources, incorporation ol indirect as well 
as direct ex|Kirts. and the negligible costs involved— 
far outweigh the disadvantages. 

Description ol the Models 

Having bruadl) described the inicrreluionships 
thai exist within a local economy, one must now 
develop a methodology lor measuring how the 
various military-related activities afleci the local 
economy. Th«. first step is to define the geographical 
environment. Although the availability of published 
data is a practical issue that must he considered, 
many theoretical issues .ire also pertinent since there 
is no consensus on how to define an economic region. 
Here the extern of the local labor market was con- 
sidered to be the relevant area with counties used as 
the observation unit. Both distance and the avail- 
ability of employment were criteria for selection. The 
impact areas ol immediate concern are those relating 
to the local business community, local individuals, 
and local government. 

Economic Impact <m Local Businesses 

A military installation influences local business 
volume directly bv purchasing services and supplies 
from the local community; and indirectly by causing 
local firms to purchase materials, supplies, and 
labor locally  thus adding to local business volume. 
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Both the military and civilian payroll increase local 
business activity as the income received is spent and 
respent locally. The relationship between local 
business volume and the Army installation is given in 
Eq4. 

BVMR=LEMR + IBVMR \EH4] 

where 

BVMK   - military-related business volume 

I I MR   = niilitarv-related local expenditures 

'B^MK " induced business volume related to the 
military installation. 

LiK'al expenditures are the sum of those indirectly 
undertaken by the installation, those attributable to 
the military and civilian payroll and. finally, those 
expenditures made by visitors to the area. 

LBMR=ILMR + PLR + VLMR    [EqS] 

where 

" MK " direct local expenditures by the installa- 
tion 

'*' MK " '(Ka' expenditure by military and civil- 
ian personnel 

^MR = 't,ca' expenditures by visitors to the in- 
stallation. 

Not all direct expenditures by the installations 
'II MK' contribute equally to the local business com- 
munity. Money spent on equipment produces less 
additional activity than that spent on services be- 
cause it is much more likely that materials and sup- 
plies will have to be imported, while services arc- 
almost all supplied locally. Eq 6 expresses IL|^|R as: 

ILMR = ILs + ILp + ILc |Eq6| 

where 

ILS ■ local expenditures on services 

ILp = local expenditures on materials and sup- 
plies 

ll.t. ■ expenditures for construction. 

Local expenditures by military personnel will van 
according to the individual's location   Individuals 

and families living on-post will buy most items at the 
PX or commissary, since these sources are closer and 
provide goods at lower prices. Conversely a family 
living off-post, but within the local economic region, 
will purchase locally a larger amount of goods and 
services than an on-post family. Housing is a major 
expense for these off post families. Off-post, non- 
local families will purchase relatively little locally 
since purchases tend to be made either on the base or 
near their homes. An estimate of local purchases, as 
made by a survey of a representative installation,17 

can be expressed as: 

PLMR = PLFN + PLQ + PLFL       IEq 7| 

where 

PLpN ■ local purchases by off-post, nonlocal, 
military personnel 

PLQ ■ local purchases by on-post military 
penonnel 

PLpi = local purchases bv off-post, local, mili- 
tary personnel. 

Eq 8 further divides local purchases into off-post 
expenditures for housing and for other purchases: 

PLFL = PLFH+PLFO |Eq 8) 

where 

PLpn = local expenditures on housing by off-post 
personnel 

PLpQ - other local e\penditure* by local off-post 
personnel. 

Eq 5 considers money spent by visitors to the 
installation. In general, there are two types of visits: 
those undertaken for personal reasons (parents, 
friends, etc.) and those for business. The total 
number of visits multiplied by the average amount 
spent per visit gives the total amount spent by 
visitors (Eq 9). Money spent on hotels, motels, 
restaurants, etc.. is assumed to be related to the 
population of the installation and will therefore be 
considered as an impact only if the post population 
changes. 

VLMR=VxFv.xM |EqPl 

"Vml I'lcllcr. IIII/HK I tin I'riipm,,! (niislnu linn ul h'ntl Kilry. 

KiiHMi\ mi ihr Snitr tnul Hi'iinnitt! f-'t imonm \ I. npnhlilti d Ki" 
port (O HI . WM 
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where 

V   = number ot visits per military personnel 
Ey ■ average expenditure per visit 
M = number ot'military personnel. 

It. for example, the Army were to construct 100 
units of family housing, some construction materials 
would be purchased locally, and local labor would be 
hired for this project. The sum of local purchases of 
nialcrials and labor constitutes local expenditures 
lor construction, or llx, in Hq h. As individuals arc 
transferred from the local economy to the base to 
occupy these family housing units, housing allow- 
ances previously received by local landlords will be 
withdrawn and some local purchases made by these 
families will now be made al the PX or commissary. 
These effects will be incorporated in PLy|R. If no 
other changes occur. I HMR W'" be equal to PL^R 

plus 1LC. 

These expenditures have a multiple effect on the 
local economy as initial spending filters down to 
firms and households and induces further spending. 
A meal purchased by a visitor to the installation, for 
example, will be used to pay wages, rent, and 
interest, buy materials, and result in some profit for 
the owner These receipts, in turn, will be spent 
partly in the local economy, continuing a lint of 
transactions that result in higher business receipts by 
local merchants, greater income, and increased 
employment. The total induced business volume is 
derived using Kq 10: 

IBVMR=(m-l)(LEMR) |F.qlO| 

v. here 

m = coefficient representing the degree to which 
money received by local business is respent 
locally. 

The magniiude of this multiplier coefficient will 
vary with the size of the community. The smaller the 
community and the less diversiüed its economic 
base, the smaller the amount respent locally. Larger 
communities, on the other h;md. tend to have larger 
multipliers. 

The total change in business volume directly in- 
creases the personal income of local residents The 
relationship between the change in business volume 

and the change in personal income is given by fiq II: 

YP = BVMKxV 'Eqlll 

where 

YP = change in personal income 
V    = coefficient representing the degree to which 

individual  income is received   from  local 
business activity. 

Increases in personal income go toward housing 
anil other goods when received. Fqs 12 and 1.1 
express the relationship between personal income 
and expenditures on housing and other goods. These 
increased expenditures have already been included 
in BV|^|R and should not be counted again. 

HE=iixYP |Eq 12| 
where 

h = coefficient r< presenting the proportion of in- 
come devoted to hoiisjng. 

OE =cx VP |Eq 13] 

where 

c = coefficient representing the proportion of in- 
come devoted to other goods 

The tola! change in business volume attributable 
to the presence of the military is the sum of direct 
and indirect changes, as given in I q 4. 

Change in Value aj Local Property 

When business activity in the local comiminin in- 
creases, both tb' . lue of the assets held by individ- 
uals and the amount of assets devoted to business 
activity will increase. Because direct dollar measures 
of the capital and land devoted to business activity 
are typically unavailable, assessed valuation statis- 
tics are used and converted to market value by 
means of an assessed to-market-value ratio. The 
ratios, though available, vary both among and 
within jurisdictions The accuracy of these ratios in 
reflecting market values depends upon the accuracy 
of the assessment and the frequency of reassessment. 
Eq 14 gives these estimates as: 

AP = BV MR 
VB 
BV 

I 
aim |Eq I4| 
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where 

AP        = change in property values 
BVMK = military-related business volume 
BV        = total business volume 
Vy       = assessed value of property 
amv      = ratio of assessed to market value. 

Increased income implies increased employment 
either through the creation of new jobs or through 
more working hours lor currently employed persons. 
Multiplying dollars ot direct expenditure by a coefll- 
cient representing the number ul man-years of 
employmenl per %\ ot direct cx|>enditures yields the 
total employment: 

Changf in LocalInvvstmvnt 

In order to meet the demands of changed business 
volume and housing expenditures, investment in 
business capital and housing will similarly have to be 
changed. Based upon data for corporations reported 
to the Internal Revenue Service,1' the ratio between 
business volume and investment is treated as a con- 
stant as is the ratio of housing investment and 
expenditures. Eq 15 gives these relationships as: 

,NMR =  ,2 x BVMR + •<* <PLFH + HE) 
(Eq 15) 

where 

'^MR " change in investment 
PLpH = local expenditures on housing by off- 

post personnel. 

E = i x BV MR |Eq 16| 

where 

j = coefficient representing man-years of employ- 
ment per dollar of local expenditure. 

This coefficient varies from region to region be- 
cause of industrial diversity and si/e. One study by 
S. J. Weiss and E. L. Gooding1» has estimated that 
each million dollar change in business volume 
creates 70-90 man-years of employment. 

Military-related practical training gives individual 
participants skills which increase their earnings over 
their working lives. This impact is different from the 
others, however, because not all of the recipients will 
remain in the local economy. The economic value of 
this training is measured by the follow ing formula: 

Individual Impacts 

Individuals are also influenced by the activities of 
the military installation. As money related to local 
military expenditures is respent within the region, 
payrolls and profits increase, and individuals are 
affected in the form of increased personal income 
and employment. 

Fq 11 represents the change in local personal in- 
come as a function of local business income. 

YP = BVMRxv lEqlll 

where 

YP        = local personal income 
^MR = military-related business volume 
v = coefficient   representing   payroll   and 

profit per dollar of local expenditures. 

"Annual SiaiiMii-ul Summary  l%7. TaMe 40B fU.S. IX-parl 
ncni  ot   Health,   Educaimi  and   Wcllarc.   K-dcral   Mousing 
Adninmlnilinn»; and SlaliMus <il Income, /VAS   Hu*ims.\ Initmn- 
Im Hiinnis (I   S. Internal Krvenuc Smite). 

KK=   Z  - 
1   SKj -UKi 

i=s 
(i + r)i 

|Eql7| 

where 

HK  = total value of training to the individual 
over lifetime 

SKj = yearly wages of skilled workers at year i 
LKj = yearly wages of unskilled workers at year i 
S      = year of training completion 
r       = interest rate 
t       = working life expectancy. 

Impacts on Local Govemmenl 

Changes in military-related activities may affect 
the tax base and income of local governmentK, Two 
models explain changes in local kjovernment reve- 
nues resulting from changes in the sales tax, prop- 

"S.J. Wiiss and |-.( Ciiodinj;. "I slini.ilum ot DÜIcrcMial 
I mplovmcni Multiplier in a Small Kegion Rwnowy." ffcwwvA 
Wr/xir/ tu thr Fiiliral Reserw Hunk m H \tiiii.   No   Vl ilMtWi). 
p .W. 
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erty tax, or federal, state, and local governmental 
expenditures. 

Eq 18 divides local governmental revenues and 
expenditures into their component parts: 

CKj -TK| +ADL + XPL       I'iqiNI 

where 

GRL = local government revenues 
TRL - lax-related revenues 
Aü[ = federal and state aid to the community 
XPL = local governmental expenditures. 

Tax revenues arise mainly from property and sales 
taxes which are given in Eq 19: 

TRLrevenues=TPL + TSL        (Eq 19| 

where 

ment revenues: federal ind state aid. For military- 
related activities, (he only source ol federal aid is 
through funds provided to underwrite the cost of 
schools attended by the children of military person- 
nel living off-post, federal aid to local schools under 
Puhlic Law M74 provides funding for approximately 
fi) percent of the cost per sludrnt. In addition to 
federal aid. stale aid for schools is typically based 
upon the number of school children; the level of 
funding varies from slate to state. 

Other forms of stale aid depend upon the individ- 
ual state-local relationship. In s "ic slates, local 
highway funds arc based upon ocal automobile 
registrations and or gasoline lav collected. Other 
areas funded by the state include the judiciary and 
police. 

ADL = (f + a)xCS>'NSMR-t-ADo |Eq 22| 

where 

TRL = tax 
TRp = property tax revenues 
TSL ■ sales tax revenues. 

Changes in property tax revenues are related to 
changes in property values as indicated in Eq 20: 

TPL = PVMRxpxamv (Eq 20| 

where 

p      = property tax rate 
amv ■ assessed-to-market-value ratio. 

As local business volume changes, so will the sales 
tax revenue collected by the county. This relation- 
ship is given in Eq 21: 

TSL = sxSRxBVMR (Eq2lj 

where 

s    = applicable sales tax rate 
SR = proportion of sales tax collected and  re- 

tained by local government. 

Federal and State Aid to Local Government 

Eq 22 summarizes another source of local govern- 

I = coefficient representing fractional per- 
centage federal aid per child expressed 
as fraction of total 

a ■ coefficient representing percent   state 
aid per child expressed as traction of 
total 

CS        = yearly school costs per child 
^MR = "Umber of school children of military 

personnel 
ADQ    ■ other stale aid. 

Local government expenditures for schools and 
other services arc assumed to be related to changes 
in county population and business volume. The 
latter, open-ended, category could conceivably be 
used to estimate funding of various functions such as 
police, lire, and sanitation. I he data required for 
such projections are not readily available, although 
the following analysis could be used if data docs 
beeonie available. 

XPL-XSL + XüL (Eq 2.1) 

where 

XPL = change in local government expenditures 
XS|   = expenditures for schools 
XO|   = expenditures for other local governmental 

services 
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School expenditures are given us: 

XSL = NSMR*OB/NS |Eq24| 

where 

N^MK ■ military-relaled school enrollment 
OB       ■ operating budget for schools 
NS       = total school enrollment. 

Other expenditures are derived as indicated in 
Kg 25: 

XOL = 
BVMR 

BV OBQ |Eq 25| 

where 

OBQ    = ojK-rating budget for other services 
BVMR = military-related business volume 
BV        = tt)tal local business volume. 

Description ofthe EIFS Model 

Having worked through the general theoretical 
properties of determining economic impacts, we can 
now describe in detail the model actually used in 
determining the economic impact of constructing 
family housing units at an Army base: 

($ VOL OF CONSTR PER YR) x (% LABOR) 

*(1 - 1  m)=$ LOCAL LABOR 

($ VOL OF CONSTR PER YR) * (% MAILS) 

x(I-l/m)"$ LOCAL MAILS 

The user supplies the dollar volume of construc- 
tion per year. I he % labor and % materials are 
stored in the system according to category of con- 
struction. In the (I — 1/m) term, m designates the 
income multiplier. The entire term represents that 
proportion of the labor or materials to be supplied by 
the local region. 

($ LOCAL LABOR) + ($ LOCAL MAILS» 

= $ DIRECT MILITARY EXPENDITURES 

The addition of both these terms gives the value 
which is. in this case, the same as ILC. and ILyj^ in 

the theoretical discussion. 

tNO. OF FAMILY UNITS MOVING ON POST) 

x(MEDIAN RENT/ -(-$LOCAL HOUSING) 

The user furnishes the number of familv units 
moving cm-post as a result of the construction 
activity. EIFS stores median rent values for each 
region. The producl above represents rental money 
removed from the region by the construction project. 

(NO. OF FAMILV UNITS MOVING ON POST) 

x (AVG INCOME» ■ (% SPENT LOCALLY) 

-(-SLOCAI EXPEND » 

Families moving on-post will buy more items at 
the PX and commissary. The approximate percent- 
age of income transferred to federal facilities (and 
out of local facilities) is Mured in FIFS. Ibis 
number, the average income ol the familv (also 
stored), and the number ol families involved repre- 
sent expenditures other than housing which will be 
removed from the local money How. 

|(-$ LOCAL EXPEND.) 

+ ($DIRECT MILITARY EXPEND.) 

+ (-$ LOCAL HOUS.)] 

xilCONOMIC EXPORT MULTIPLIER) 

-ASLOCAL Y 

The summation of the results of preceding rela- 
tions and the subsequent multiplication indicate the 
net change in income to the region as a result of the 
military activity. 

(AS LOCAL Y)    |($ 1 OC Al. EXPEND.) 

-MS DIRECT EXPEND.) 

+ (-$ LOCAL HOUSING)]    1HV MK 

faking the preceding results and subtracting the 
net first order effects ot the military activity yields a 
measure of the induced or indirect business volume 
resulting from the acti.itv 

24 



(S LOCAL LABOR) + |(A$ LOCAL Y-$ LOCAL 

LABOR) xV|=«$ LOCAL PERSONAL 

INCOME 

In this equation. V is a coefficient representing the 
degree to which individual income is received from 
local business activity. The result of this equation 
represents the total change in personal income to be 
received by individuals residing in the local economy. 

($ LOCAL PERSONAL INCOME) xh 

- SHOUS. EXPEND. 

As total personal income increases, part of it will 
be passed on in terms of increased housing expendi- 
tures. Multiplying the total change in personal 
income by h. or the marginal propensity to consume 
for housing, gives the amount of this increase. 

($ LOCAL PERSONAL INCOME) xC 

= $ OTHER EXP. 

The same rationale applies to other expenditures. 
In this equation, C represents the marginal propen- 
sity to consume for other items. This value does not 
include savings or taxes. 

AS LOCAL Y + VALUE ADDED LOCALLY 

PER EMPLOYEE = A EMPLOYMENT 
« 

This relation establishes the change in employ- 
ment attributed to an Army-related change in 
business activity. Value added locally per employee 
indicates the number of dollars of local business re- 
quired to support one employee. 

(AS LOCAL Y) 
(LOCAL BUSINESS VOL.) 

x (TOTALASSESSED VALUE OFPROPERTY] 
(ASSESSED TO MKT VALUE RATIO) 

= APROPERTY VALUE 

The division of the local business activity associ- 
ated with Army activity by the total local business 
volume gives a percentage which can be multiplied 

by (he total value of prnpert) i<> approximate the 
change in propert) values Dividing total assessed 
valuation by assessed lu market value ratio deter- 
mines the total value of property. 

|($ DIRECT MILITARY EXPEND.) 

-M-SIXKAI   IXP)+(IBVMK)|x(.|2) 

= NONHOUSING INVESTMENT 

The sum of those ifrnis associated w iih net change 
in dollar inflow nuiltiplied In the propensity to invest 
in nonhousing gives the projected change in non- 
housing investments. The major component of this 
investment is inventory accumulation 

|(-S LOCAL HOUSING) 

-MS HOUSING EXPEND.)] x (7.75) x (.()<,) 

-HOUSING INVESTMENT 

Net housing revenue change multiplied by the pro- 
pensitv to invest in housing approximates the antici- 
pated value of investment. The constant 7.75. which 
relates rental values to assessed housing value. 
comes from Table 4()B of the 1967 Annual Statistical 
Summary: U.S. Department of Housing and Urban 
Development. Kederai Housing Administration. 

(APROPERTY VALUE) 

«(PROPERTY TAX RATE) 

x (ASSESSED TO MKT VALUE RATIO) 

-APROPERTY TAX REVENUE 

Assessed-to-market-value ratio multiplied by the 
change in property value gives the change in assessed 
'.due '!his product mnltiplwd bv the nroperty fax 
rale approximates the .-hange In property tax reve- 
nues which can be attributed to Army activity. 

(A S LOCAL Y) x (SALES TAX RATE) 

x (PERCENT RETAINED BY LOCAL GOVT) 

= A SALES TAX REVENUE 

S.iles tax rate multiplied hv the proportion re- 

30 



tained locally (jives the proportion ol each dollar the 
region will gain or lose due to the activity. Multipli- 
cation by the change in local volume gives the dollar 
volume of change in sales tax revenue. 

(A PROPERTY TAX REVENUE) 

-(A SALES TAX REVENUE) 

- A TAX REVENUE 

This relation represents the total change in tax 
revenues to be expected as a result of this activity. 

(NO. OF FAMILIES MOVING ON POST) 

x (CHILDREN PER FAMILY) 

x(% ATTENDING SCHOOL) 

- NO OF SCHOOL CHILDREN 

This equation gives the number of school children 
who will move onto the installation as a result of the 
family unit construction project. 

(NO. OF SCHOOL CHILDREN) 

«(COST OF EDUCATION PER CHILD) 

x(% FEDERAL + % STATE FINANCED) 

-(-ASTATE + FEDERAL AID) 

This equation relates the change in the number of 
school children to the state and federal aid which will 
be withdrawn from the local school system. 

(NO. OF SCHOOL CHILDREN) 

MCOST OF EDUCATION PER CHILD) 

x (I -(% FEDERAL + % STATE FINANCED)! 

= - A SCHOOL COSTS 

This equation estimates the decrease in the local 
tax burden as a result of supporting fewer children 
with local funds. 

(A$ LOCAL Y) 
TOTAL BUSINESS VOLUME 

x(OPERATING BUDGET OTHER) 

-AOTHER COSTS 

The change in local volume divided by the total 
volume and multiplied bv the operating budget for 
other expenses gives the -hange in other govern- 
mental costs attributed lo the activity. 

(-A SCHOOL COSTS) + «A OTHER COSTS) 

-A COSTS 

The total change in costs is tepresented by the sum 
of the change in costs tor education and other local 
budgetary items 

Appendix D should answer questions that may 
arise as to the origin of the stored numbers. 

Iitlerprrtint thv Results 

What significance can he attached to any of the 
numbers derived, especially IJIMTI the weaknesses in 
the data? In this instance, the regional and urban 
economics literature is not ver\ helpful—there are no 
hard and last rules that can be used 1 he descriptive 
categories presented below should he considered 
tentative criteria for interpreting results. They will 
he revised in light ol experience with the system and 
of the individual interpretations ol those familiar 
with the subject area 

The three categories ol evaluation arc insignifi- 
cant, significant, and substantial. Insigmlicant 
impacts relate to changes in the local economy that 
occur without, rn ihv aggregate undue hardships 
and friction. The local economy w,ll absorb these 
impacts   with   practically   no  structural   changes. 

inel 

tyfinU: landlords "111 not sutler significantly 

impacts with practically no structural change 
Although one landlord, for example, may lose coi 
siderable income if his tenants are Army personm 
who transfer to the hasp  n the Im-jl ecomimy as 
...L.l..    I.. il..-~i.   ...:■■ <  ...ii..-.:. ;i-. .1.. 

Significant impacts are those that occasion minor 
changes in the structure of the reonomv or represent 
influences that cannot be moderated within a year. 
In other words, the local economy will typically be 
capable of absorbing the stated impacts hut prob- 
ably not within a year or without congested or 
unused facilities An« methods nf amrlinrating these 
difficulties- lor example, constructing a KMX) unit 

31 



Inuisin^ project »wer five years ralhcr than one— 
should be explored. 

Suhstanlial impaels represent either major altera- 
tions in structure or hardship lor a major segment of 
the population in the local area. HIFS is not cur- 
rently capable ol providing the detailed data neces- 
sary lor an investigation ol remedial measures. 
Individual studies should be undertaken lor those 
projects determined by l-ilFS to yield substantial 
impacts. 

The procedure used by EIFS to categorise eco- 
nomic impacts as insignificant, significant, or sub- 
sianlial is based upon a comparison of the historical 
annual grtmlh rate ol employment and personal 
income with the implied growth rate resulting from 
the project. II the ratio ol the implied to the histori- 
cal grovuh rates is betMcen minus one hundreth or 
plus 10 percent, then the impact is deemed to be 
insignificant. A ratio ol implied to historical that is 
between minus I percent and minus 10 percent or 
between plus 10 percent and plus 20 percent, then 
the impact is considered significant. Substantial 
impacts are those that reduce the historical growth 
rate by more than 10 percent or increase it by more 
than 20 percent. 

One last word ol caution: an impact statement tor 
a particular locale may be insignificant by itsell. but 
il (his project is one ol many undertaken simultane- 
ousts, the impacts are accumulative and should be 
treated as such. 

CONCLUSIONS AND 
RECOMMENDATIONS 

In general this research program has demon- 
strated the leasibility of maintaining an on-line 
environmental information system. ForCELDS, the 
main problem areas were collecting and indexing 
data, creating the data file, and interpreting user 
needs. Work is currently underway to improve these 
features of the system and to find the cost-effective 
means «)l updating. Future plans for CELDS include 
expansion to cover all 50 states. 

For EIFS, problem areas are collecting the data, 
updating the existing data, and refining the theoreti- 

cal models used. Refinements of the models will be 
undertaken after fiele! implementation and user 
input. Sociological data now being collected will be 
incorporated into the data base. Future plans for 
FIFS include adding more counties and eventually 
including all U.S. counties. Field tests of FIFS at 
Foil Bragg and Fort Benning have thus far indicated 
that it is a very useful system. Work is currently 
underway in southern Mississippi to prepare the 
economic section of an environmental impact assess- 
ment for a major military construction project using 
the output of FIFS 

An environmental technical information system 
can be quite useful, particularlv in the areas of envi- 
ronmental impact assessments and statements, eco- 
nomic indicators of the interrelationship of Army 
installations and their surrounding communities, 
and compliance with state and federal standards 
pertaining to Armv installatirns. As each existing 
system and its improvements are field-tested, system 
tuitput and predictions will be tailored to provide 
more specific information in line with field results. 

In the future, this system could include the follow- 
ing types of information: 

1. Industrial waste classifications, treatments, 
and costs. 

2. Existing facilities data regarding the numbers 
and conditions of installation facilities. 

3. Soils and geologic data relevant to environ- 
mental impact assessment. 

When the system is expanded and further developed, 
il could meet specific requirements of NFPA and 
CEO guidelines through the presentation of "envi- 
ronmental setting" data and. where feasible, aggre- 
gates of quantifiable terms that would predict sub- 
sequenl environmental chang«, 

At this time. CELDS is operational for environ- 
mental legislation concerning the federal govern- 
ment and lb states; FIFS is operational for 64 mili- 
tary installations. This information is available to 
Army personnel through CERL for use in preparing 
FIA FIS's and in meeting appropriate environ- 
mental standards and regulations when operating 
and building Army facilities. 
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APPENDIX A: 

SOURCES OF NATIONAL. STATE, 
AND LOCAL LAWS AND REGULATIONS 

Much of the environmental quality data hank will 
consist nl laws and ri'ttulations pertaining to the 
Environment. This inlormation conies trum various 
sources. Federal, state, and local legislation is the 
le^al authority lor rules and regulations issued In the 
executive otllces and \arious administrative 
agencies. Organi/ations altected by environmental 
quality laws use these rules and regulations to guide 
their conduct. Court decisions and administrative 
rulings supplement and redefine these laws, rules, 
and regulations. 

I here is. however, no single source of inlormation 
containing all this material. I he lack oi uniformity 
in the data is a problem. The relative completeness 
ol the sources depends u|)on who produces the data 
and tor what type ot organization they produce it. 
Therefore, it may be helplul to understand both the 
origins of laws and r •■u'ations and the sources from 
which these materials may he obtained. 

Natur« of Legal Material 

At both the federal and state levels, legislation 
may be divided into conventional and subordinate 
legislation. Conventional legislation consists of the 
results ol legislations, constitutions, interstate com- 
pacts, and. at (he federal level, treaties. Subordinate 
legislation is usually authorized by conventional 
legislation and delegates the authority to set up rules 
and regulations. Subordinate legislation consists ol 
the rules and regulations ot administrative agencies, 
orders and proclamations of the executive office, and 
rules of courts. Municipal ordinances arc regarded 
as subordinate legislation in some states and conven 
lional legislation in others. 

Conventional Legislation 

In the federal system the three types of conven- 
tional legislation are the act. the joint congressional 
resolution, and the treaty. 

Acts are the most common form of conventional 
legislation. The\ may be introduced in either house 
ol C ongress as bills. Once passed by one house, they 
are introduced Into the other house as an act. When 
passed In both houses and signed In the President, 
or when both houses nvcrride the President's veto. 

the act becomes an Act of C ongress and thus a 
public law. Rach public h'w is given number, e.g.. 
P.L. lO-Mis. with the first digits referring to the 
number of the Congress (40th) and the second digits 
referring to the bill numbei in the c ongress (l3Sth). 

A |oini resolution ol Congress has the same effect 
as an act. Joint r 'solutions are usually submitted 10 
the President ami require his signature, except in 
cases such as proposed constitutional amendments. 
Joint resolutions are also public laws. 

An interstate compact may either be approved b\ 
Congress through an act or a joint resolution or In 
the approval of the state legislativ e bodies whkh the 
compact included. Once approved they become 
public laws of the United States and also a part of 
the session laws of the states involved. 

A treaty is an international agreement entered Into 
bv ihe President «oh the consent of the Senate. An 
executive agreement" is an international compact 

In the President which doe's not require congres- 
sional approval. A formal treaty becomes part ol the 
la« ol the land, while executive agreements may be 
upheld as the law of the land, hut they usually »ill 
not supersede an Act ol Congress 

Generally states basically lollow the legislative 
form ol the federal system. Joint resolutions in ihe 
stale legislatures may or may not have the force of 
la«, depending on the state. The legislative session 
laws are included in thi public law bod\ in .ill st.ites 
and may K called Vis and Resolves. Puhlie Laws, 
Acts, or Joint Resolutions. 

Subordinate Legislation 

Subordinate legislation at both the federal and 
state levels consists of the rules and regulations made 
by the President, state governors, administrative 
agencies, and the courts I he legal authorit) lor this 
legislation comes Irom either the constitutions in- 
volved or the legislation authority delegated bv law 
Usually these laws govern the daily transactions 
occurring within and between government and the 
individual eiti/en or organization 

In the federal system  the  President  has wide 
ranging authoirty,  much ol  which he entrusts to 
agencies under his eontrol. I he President may enter 
im«' treaties   md   e«i euttv  agreements    lorm  re- 
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»rgani/aiion plans, and  issue  proclamations and 
executive orders. 

KeorKani/aiion plans pertain to the creation, 
nuK'ification or abolition of agencies helou the rank 
ol department. I hey go into effect unless dis- 
approved hy Congress. 

Proclamations and executive orders are used by 
the President to carry out many of his functions. 
I hey may include minor changes such as the estab- 
lishment of administrative agencies during periods 
of national emergency. This authority comes Irom 
the constitution or congressional law. 

Many agencies outside the executive department 
are created bv acts of la» and charged with control 
ling and overseeing activities in specific areas. The 
Knvironmental Protection Agency and the Ft)od and 
Drug Administration are examples of such agencies. 

Subordinate legislation in the state system and 
local system is transacted mostly through admini- 
strative rules and regulations. 

Court and Administrative Agency Decisions 

The rules, laus, and regulations enacted by the 
executive and legislative branches guide the opera- 
tions of governmental bodies, although the essence 
and substance of these rules, laws, and regulations 
are contained in the opinions given by the courts and 
administrative hearing officers. Usually federal and 
state court decisions of record refer primarily to 
those cases that have reached some appellate court, 
although occasionally some lower federal courts are 
included. The administrative agency's decisions and 
rulings arc not recorded in any uniform formal. 
however, and may not be easily available, depending 
upon the agency's customs. This lack of uniformity 
applies 10 both state and federal administrative 
agencies. 

Federal Environmental Law Sources 

Acts and joint resolutions of Congress arc offi- 
cially published by the U.S. Government Printing 
Office about three weeks after approval. They are 
known then as "slip laws." About 14 months later 
thev are published in bound form in a volume of the 
official StatHln til I urn*: The proper citation of the 
law is the Statutes at-Large designation. 

Unfortunately, there arc several problems in using 
these volumes, flu- taws are published by approval 
data in L'hronolu|{ical order. I hey contain many acts 
having only local inleicst. making the data unwieldy. 
Many of ttie acts arc soon uiiuialed due to their 
repeal, amendment, or expiration. Because of these 
problems thepublicaiion L'HIU-JSiulea Cttdn (USC) 
is probably the • asiesi to MM In ilus compilation of 
laws, publishcil about every six years, items of minor 
interest are not included. Repealed or expired 
portions are not included, ;iii(l amended parts are 
updated. Ih« l SC is divided into about 50 cate- 
gories with air |M)llulu<ii. water pollution and other 
environmental categories having their own specific 
titles in the code. 

Intormation about treaties md ■ vecutive agree- 
ments first appeal in thi I><■/'.innnni »/ Stale 
BuUt'lin. Later they are published in slip-law format 
in the M'inilih ('atulog uf Guwmmrni Puhlicalitms. 
Collections i I these treaties and executive agree- 
ments are then published in Ircahfi ami Olfur 
Inirniiilinnal Ail Serivi (I IAS). 

Subordinate legislation lor IIK ledcral government 
is published in the Fetieral Register daily Tuesday 
through Saturday, except on days following a legal 
holiday. It contains the literal texts of all documents 
officially promulgated under the law. It Is part of the 
Fedenil Register System. »Inch is comprised of the 
federal Register, the Code of Federal Regulations. 
the weekly compilation of Presidential Documents, 
the Governments Organisation Manual and the 
Public Papers ol llu President ol the United States. 
I he Federal Register, however, has many of the 
same limitations as the Statutes m Large, 

At the end ol each calendar year, the Cixie of 
FederalRegulatitms (I KR), a KKI-plns volume set of 
codes, is updated. It contains the rules and 
regulations of all federal agencies cateloged In SO 
titles. I he title numbers differ between the CFR and 
the US( . In the v VM. the ntle »ill have a general 
name, e.g transportation, and may include the 
rules and regulations lor more than one agency (e.g.. 
transportation included, among others, the Federal 
Railroad Administration und the federal Highway 
Administration). A particular agency may have 
certain standards located under one title and others 
under anoilu i title. The Federal Highway Admini- 
stration, forexample. has separate and ditterent list- 
ings under 'ra1 spotla'ioii and delense   Each voluMe 
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in the CFK includes two comprehensive indices in 
the hack—one by title and the other by agencies— 
listed in alphabetical order. 

In addition to these sources, many agencies pub- 
lish their own rules in separate pamphlets, but these 
pamphlets lend to be out ot date. 

A collection ol stalutes. Cunvnl Laws—Envinm- 
nifiiinl ProtecthH Agency, is also published. This 
rather lengthy collection ot laws includes all the 
authorizing legislation as well as the executive orders 
and Untied States treaties pertaining to the Environ- 
mental Protection Agency. It is divided into six 
sections—air. water, pesticides, solid waste, noise, 
and radiation—but because ot its statutory nature, it 
does not include many of the objective standards 
that may be required by an environmental legislation 
data system. 

State Environmental Law Sources 

Rver) slate publishes its legislati\e session's laws. 
Few states publish ottkial slip laws, although several 
states publish an uniiltlcial advance sheet ot the 
latest legislation. I he stales session laws usually are 

ne volume in length and are in chronological order. 
The name of this publication varies from state to 
state. Kesolutions are usually contained in the same 
volume, following the acts. 

Ihe l.nvinninn-nial Reporter is also ot some help 
in obtaining state laws. This source is published by 
the Bureau of National Affairs. Inc. Several states 
also publish staiulary compilations of laws, such as 
MrKinmx .\ i*ini.\<>liJauJ laws o/AW York, h'nvi- 
ntnmcniul duist-naiitm Law, which provides a 
current, central source tor all ot New York's environ- 
mental conservation laws. 

Ihe publication of the state's administrative rules 
and regulations is not always satisfactory. Most 
state's agencies publish their rules and regulations 
separately. Only about 14 states now publish any 
form ot compiled regulations similar to the Code ol 
hiiUnil Regulutitms (CFR), 

Court Decisions 

The results of court decisions contain much of the 
substantive content of the law. Usually only those 
cases that have reached the appellate level arc (ound 

in court report compilations. In tact, some courtt do 
not report in any type of otticial publication, uuii 
interested groups must go elsewhere for information 
on these decisions. 

Ihiiial Siah's Reports, a bound volume of deci- 
sions of the court, is the source ot ail written 
opinions ot the supreme I ourt ol the United States. 
Slip decisions, which contain only the tevf ot the 
opinions, are published each Monday duri ig a term 
ot the court. Also during the court's term, approxi 
mately a month to six weeks after a decision is 
handed down, advance sheets are published separ- 
ately for each individual decision. These advance 
sheets (called preliminary prints) are usually identi- 
cal to the printed decision as it appears in the bound 
volume of the United Slates Reports. 

Most federal appellate courts publish slip deci- 
sions, and since there are no otticial reporters for 
most ot these courts, unofficial systems, which will 
be discussed later, need to be used The ("ourt of 
Claims, Court ot Customs and Patent Appeal, and 
other administrative courts still publish official 
reports. 

In the stale court system, most states have been 
publishing official reports. In the past few years, 
however, several slates have discontinued official 
publication of these decisions. In these states an un- 
official reporter series, which will be discussed later, 
can be used. 

Administrative Agency Decisions 

Issuance and compilation of administrative 
agency decisions is inconsistent although in form 
ihev resemble decisions of the courts. 

In ihe federal government system, administrative 
agency decisions mav appear in several forms, in- 
chiding press releases, mimeographed reports, 
printed slip decisions, advance sheet pamphlets and 
bulletins, and bound volumes of agency rulings. 

Press releases are usually mimeographed and 
appear within a day or two ot the decision. They 
usually appear in abridged form and are circulated 
to newspapers and various other interested groups. 

Mimeographed reports il1" follow tin agency 
decision by .1 day or tw<   and  may be abridged. 
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Usually they have some form of serial designation by 
which they may be cited. Printed slip decisions are 
fairly common. They resemble court slip decisions in 
formal, designation, und style. 

The format, content, and frequency of advance 
sheet pamphlets and bulletins differ among various 
agencies. Some contain both agency and court deci- 
sions, other agency decisions and rules of practice, 
dockets, and other information, while other agencies 
may include only parts of this information. 

Bound volumes of agency rulings are another form 
in which agency decisions may appear. These 
volumes are similar to bound court decisions. 

State agency decisions follow much the same form 
as those of federal agencies, except official publica- 
tion of state agency decisions is rare. The few excep- 
tions to this rule include the Attorney General's 
opinions, which are found in a monthly Digest of 
Opinions oj Attonuy Generals published by the 
Council of State Governments, and annual utility 
commission decisions, which appear in Public Utili- 
ties Reports. 

Unofficial Reporter Systems 

Inadequacies, omissions, and delays in preparing 
official court and agency reports have led to the 
growth of unofficial reporter systems. Of the systems 
that have grown up in the United States, the 
National Reporter System, published by the West 
Publishing Company of St. Paul. Minnesota, is 
perhaps the best. Besides providing a current source 
of court decisions, it also provides a key number 
system, which relates points of law found in each 
court decision to the West Digest System. Hence, by 
knowing the key number referring to a point of law 
that is of interest, one may locate the applicable case 
law through the digest system. 

The National Rep<>rter System is a set of volumes 
containing court decisions from all appellate juris- 
dictions of the United States. The following volumes 
are available: 

1. Supreme Court Reporter: Reports in lull every 
decision of the Supreme Court of the United States, 
beginning with the October term of 1882. 

2. Federal Reporter: Contains the full decisions of 

the United States Circuit Courts from 1880 to 1912. 
the District Courts of the United States from 1880 to 
1432, the United Slates Court of Claims from IW 
lo 14^2. the United Slates Court of Appeals from 
IH4I. ihc United Stales Court of Customs and 
Patent Appeals from ll>24. and the United States 
Emergency Court of Appeals from 1943. 

3. Federal Supplement: Connects with Vol W) of 
\\K Federal Reporter, second series. It reports deci- 
sions from the United States Court of Claims from 
1932 to 19W). the United Stales District Courts since 
I9.*2. and the United States Customs Court since 
I95h. 

4. Federal Rules Decisions Reports in full opin- 
ions of the United States District Courts thai are not 
designated for publication in the Federal Supple- 
ment and that involve federal rules of civil procedure 
(since 1939) and criminal procedure (since 1946). 

5. Regional Reporters: Contain opinions of state 
courts. The set consists of: 

a. Atlantic Reporter (Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hampshire, 
New Jersey, Pennsylvania. Rhode Island, Vermont); 

b. Northeastern  Reporter (Illinois, 
New York, Ohio); 

Indiana. 

c. Northwestern Reporter (Iowa, Michigan. 
Minnesota, Nebraska, North Dakota, South 
Dakota. Wisconsin); 

d. Pacific Reporter (Alaska, Arizona. Cali- 
fornia. Colorado. Hawaii, Idaho, Kansas, Montana. 
Nevada, New Mexico, Oklahoma. Oregon, Utah, 
Washington. Wyoming); 

e. Southeastern Reporter (Georgia. North 
Carolina. South Carolina, Virginia. West Virginia); 

f. Southern Reporter (Alabama. Florida. 
Louisiana. Mississippi); 

g. Southwestern Reporter (Arkansas. Ken- 
lucky, Missouri, Tennessee, Texas); 

h. Hew York Supplement (All decisions of 
New York Court of Appeals since 1887 and all opin- 
ions of the Appellate Division of the Supreme Court 
of the State of New York): 
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i. CaUlnniia Ri'/nincr (All decisions of the for each et «he Regional Reporten and for the 
('alilornia Supreme Court, the California District Supreme Court D^eU. the Federal Digesl, Mitdim 
Court of Appeals, and the Appellate Division of the Federul Pwetket Digeat,   ami  the  UniirJ Slaws 
California Supreme Court since l%0). tV»i/r/ «>/ Claims IHgeMl.   In  addition,   all digest 

volumes are keyed to the Ann-neu* thgeat Volumvs. 
The West Dincsi Syslem consists of digest volumes which has published seven decennial digests covering 

for each state and the District of Columbia, except the period from IK«7 through I^So. and a Gi-neral 
Nevada. North Dakota, and South Dakota: volumes üigesl Senet covering the pcrunJ since I^Sft. 
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APPENDIX B: 

PLAN FOR GELDS 

1 PROBLEM STATEMENT 

IVrsons in chariü* tl preparing cnvimnmcnlul 
inipad assi-Nsnu-nls or Malcim-nts (KIA. EIS), plan- 
ners and designers al Corps Distriets and Divisions, 
and taeility engineers al Army installations often 
need quiek aceess to eurrent federal, state and local 
environmental laws, regulations, and standards. 
Currently there is no system to make these docu- 
ments available in a clear concise manner. The alter- 
native is search publications such as Environmental 
Rff*>Hfr and all the laws and regulations pertaining 
to the given area to obtain the required information. 

£. OBJECTIVE 

CELDS provides Corps and Army users an easy 
access to current federal, state, and regional envi- 
ronmental laws, regulations, and standards in order 
that, with minimum searching, the users can obtain 
a clear and concise document related to a specific 
topic oi interest to the user. 

O APPROACH 

Original copies of all federal, state and regional 
environmental laws, regulations and standards are 
collected, cataloged, and stored in a central reposi- 
tory maintained by a competent library staff. The 
staff classifies, indexes, and abstracts each docu- 
ment before placing it in the CELDS data base. 
Access to the abstracted documents can be available 
in many different forms, depending upon the 
requirements of the users. For example, first level 
access can be through hard copy or microfiche of the 
abstracted document with a manual coordinate 
search index. Second level can be computer-based 
with batch processing capability only. Third level 
can be on-line direct access via remote terminals. 
Combinations of these methods are also possible. 

An orderly development plan for CELDS should 
proceed in several stages and in two directions. The 
first direction is the scope of coverage. Since all the 
federal and state laws and regulations cannot be 
collected, indexed, und abstracted at the same time, 
a timetable must be set up for an orderly expansion 

of coverage. The second direction is in the com- 
plexity of retrieval modes. A pilot study should be set 
up with coverage of up to six states to test the 
CELDS data base as u expands. The minies of accets 
may have to be changed to allow more efficient use ot 
the CELDS data base 

4 GENERAL SCOPE 

Users and Their Requirements 

There are many potential users of CELDS. but 
some specific types of users arc: 

• Engineers or comparable personnel in charge of 
preparing environmental impaci assessments or 
statements (EIA. EIS) in Corps district and 
division offices. 

• Planners and designers responsible for the 
master plans of installations at Corps district 
and division offices. 

• Facility engineers or environmental quality con- 
trol officers at Army installati' ns. 

• Any other staff-In I personnel responsible for 
preparing EIA or EIS documents at Army 
installations. 

The specific requirements ol these users are as 
follows: 

• Legal requirements dealing with permits and 
applications for permits for certain discharges. 

• Legal requirements for filing EIA and EIS 
documents. 

• State or regional requirements in connection 
w ith discharges and other activities affecting the 
environment. 

• Awareness of trends and changing legal require- 
ments concerning environmental laws and regu- 
lations. 

A second class of potential users who may require 
CELDS as currently envisioned are: 

• Personnel at the Corps division offices responsi- 
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ble tor reviewing or commenting on E1A and 
PIS documents. 

• Similar personnel at Army installations. 

• Higlii'r level stall personnel responsible lor re- 
viewing or eommentin)i on HIA and MIS docu- 
ments. 

should he limited to federal plus one or two state and 
some regional laws and regulations. For the first 
class of users this limitation normally is not restric- 
tive except perhap* with the division offices, for 
which the data base can be expanded to include all 
stales under the jurisdiction of the division. 

Htiich MIKIV with link to Eli V 

• HO personnel responsible for making major 
decisions which will affect the environment. For 
example, the selection of sites for large-sacle 
training exercises. 

These users demand a wider scope of information, 
so their requirements may not be filled completely 
during the initial development of CELDS. 

A third class of users may find certain uses of 
CFLDS beneficial, although it may not meet all their 
needs. These users are: 

• Lawyers interested in environmental laws and 
regulations. 

• Librarians or other information specialists seek- 
ing references to certain environmental laws 
and regulations. 

A fourth class of users consists of counterparts of 
the first and second class Army users in the Navy and 
Air Force and perhaps in other federal agencies. 
They can probably use CELDS to obtain the same 
benefits as the first and second class of users. 

Modes of Operations of CELDS 

To be flexible and responsive. CELDS must be 
available to users in both manual and automated 
access methods. 

Most of the first class users will probably have 
access to the Environmental Impact Computer 
System (EICS) to assist thtm in preparing FIA's and 
EIS's. Based on the output of EICS, the first class 
users can obtain a computer print out of relevant 
environmental laws and regulations since all these 
documents are indexed under environmental attri- 
butes. Presently the information system (EICS, 
E1FS. CELDSI can be accessed through CERL. 
Appropriate arrangements are being made to access 
these systems via terminals at Army facilities. 

Geographical coverage under batch processing 
can go beyond federal plus one to two states. The 
first phase will probably involve a separate data base 
for each Corps division. Later expansion can include 
the states within one or more contiguous divisions 
and finally cover all stales in the United States in one 
data base. Under the batch mode the users fill out a 
search form and send it in (or call in their requests) 
to CERL or another central site. Processed outputs 
will be reviewed briefly to see it the search was 
adequate and then mailed to the users who have 
requested them. 

Some Class 11 users may be able to use CELDS 
data bases in the early phases if their search does not 
extend beyond geographical areas already available 
in the data base. 

On-Lnn' Interactive Mode 

Manual Modv 

Und'-r the manual mode the first class of users can 
be served without delay. Hard copies of the 
abstracted documents for federal and a given state 
can be combined to form a one-volume CELDS data 
base. A coordinate search manual index will allow 
the user to obtain any document under the state or 
federal section. In some states, regional information 
can also be included in the data base if needed. To 
make manual search easy  the scope of coverage 

The on-line interactive mode can follow the same 
pattern of implementation as the batch mode. Since 
the computer hardware and software requirements 
differ for the two however, the cost benefits will also 
differ. Before implementing the batch mode, a detail 
study and survey of users' preferences should be 
made and the costs and benefits calculated. 

Second class users can also employ the batch 
mode. Third and fourth class users can also employ 
the online interactivp mode without am .ulditional 
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ctanges it the hardwares and softwares can support 
(he projected load. 

Choice of Sites for Implementing CELDS 

The computer hardware and software resources of 
each proposed site should he anaiy/.ed in detail. A( 
the same time the resources required to iniplemcnt 
hoth the hatch processing mode and the on-line 
interactive mode should he determined using pro- 
jected numhers of users and frequency of access. The 
user can then compare the two sets of analyses to 
select one or more sites that can provide the hest 
match in supply and demand of the resources. 

Scope of Coverage of CELDS 

During the pilot study, an effort should he made 
to clearly define the boundary of the environmental 
laws and regulations that should be included in the 
CF.LDS data hase. Objective criteria are necessary to 
enable the indcxer and abstractor to decide if a given 
document should be included. For example, deci- 
sions must be made on whether to include laws and 
statutes, but exclude bills and resolutions, to include 
regulations and standards, but exclude policies, etc. 
Other types ol criteria are relevancy to Army activi- 
ties and areas of environmental concerns such as air, 
surface and ground water, noise, radiation, etc. 
Investigators should see how many more documents 
would be included in the base for each criterion and 
how much total time and effort would be necessary 
to locate certain laws dealing with a given technical 
specialty, e.g.. sociology. 

Structuring and Indexing of Document 

Devektpment of Index Terms 

The development of comprehensive but usable 
thesaurus or index terms is critical to the success of 
CELDS, Terms should be arranged in a hierarchical 
order, and the bank should include terms in both 
general and specific areas. It should be comprehen- 
sive -nough to cover most of the environmental laws 
and i .'gulations to be indexed yet compact enough so 
that indexers can use it without extensive searching. 

Handh<Kik Jttr Cataloging. I.tdvxing. and 
Ahstmcfing 

To maintain .1  uniform  qu.ility of cataloging. 

indexing, and abstracting of documents, a detailed 
step-bv-step handbook should be developed before 
these activities be undertaken. The objective criteria 
developed above should be included. There should 
be enough index terms to include the environmental 
attributes, but they should be selective enough to 
exclude irrclevanl documents. Informative abstracts 
nit her than indicative ones 01 copies of original 
texts will be more helpful. 

Although environmental laws differ greatly from 
slate to state or from stale lo federal government, 
there should be as much uniformity as possible in the 
indexing system. Experienced indexers or others 
familiar with the handbooks should train all new 
indexers or abstracters to ensure uniform indexing. 

Methods of Update 

Any update, re-vision, or addition to documents in 
CELDS should be obtained as an original copy first. 
Constant monitoring of publications such as h'nvi- 
rmtmental Reporter, Air, Wairr and Noise Pollution 
Kcport; and frequent contact with state and local 
environment agencies are two methods of getting up- 
to-date information. Of course any added original 
copies have to be screened and placed in the CELDS 
data base later. Under the most favorable conditions 
a six-month delay can occur from the initial publica- 
tion of the changes to inclusion in the CELDS data 
base. 

O PLAN OF IMPLEMENTATION 

Pilot Study 

A pilot study should be performed using only the 
environmental laws and regulations of the federal 
government and several states. This study could 
validate the feasibilitv of structuring, indexing, and 
abstracting the documents to fulfill the requirements 
as outlined above. At the same time the different 
modes of CFLDS could be tested to sec if such 
operations arc possible and responsive to the 
requirements of the various users Research into the 
methodologies and procedures of collecting, catalog- 
ing, indexing, and abstracting the diverse sources of 
documents, as well as the required manpower and 
computer hardware and software, should also be 
condueti'd dunni; the pilot stud 
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Evaluation of Pilot Study 

During coniplcliun of the pilot slndv. u vigorous 
cvulualiiin program should hv set up involving out- 
side eonsultiinls. in-house scientists and engineers, 
and prosiKctive first and second class users. Criteria 
lor evaluation should he set up for the various 
aspects of the CHLUS data base as well a^ its tie-in 
relationship with FICS. All persons who would be 
involved in the evaluation should help set up the 
various aspects ot the CFLOS data base. 

The results of the evaluation plus all the com- 
ments and suggestions should be carefully reviewed 
and applied to building the best plan. 

Implementation 

Phase I 

Coverage: All federal laws and up (o 10 states' 
laws included in the pilot study plans. 

Mode of Operation: Mainly manual mode with 
hard copies (paper or microfiche) and manual co- 
ordinate index for search. Users from a given state 
will he provided with environmental laws and regula- 
tions for that particular state plus federal and 
regional information. Combinations of more than 
one state will be developed as need arises. Initial trial 
conversion to r miputerized files will be attempted 
under Phase I. hut none of these will be operational. 

Phase 2 

Coverage: Same as Phase I with perhaps five addi- 
tional states. 

Mode of Operation: 
1. Manual for those users who prefer that mode. 

2. Computeriml lllcs for the states included in 
Phase I will be available for search by batch or 
remote batch processing. 

3. Users who do not have access to a remote batch 
terminal have to either submit their search in the re- 
quired form by mail or call in their request by 
telephone to the central site for processing. Output 
will be returned by mail. 

4. Users who h.ive access to a hatch terminal 

compatible to the central site computer can have the 
lorm filled out. keypunched, and submitted through 
the terminal. Output should be available at the 
lerminal the same day. 

5. Third and fourth class users may have access 
through the manual mode only. 

Phase 3 

Coverage: Same as Phase 2, plus any additional 
states required by users. 

Mode of Operation: 
1. All modes available under Phase 2. plus the 

following. 

2. The computer files developed in Phase 2 will be 
available for on-line interaction search through tele- 
types or teletype-compatible terminals. Voluminous 
output can be printed at the nearest remote batch 
terminal that is compatible with the central site 
computer. 

3. I bird and fourth class users may be considered 
to allow access to CELOS on trial basis if resources 
are available under the batch and on-line interactive 
mode. 

Phase 4 

Coverage: Eventual coverage to include all 50 
states plus some local ordinances and standards. 

Mode of Operation: All three modes as selected hy 
users" preferences. 

Updates 

Phase I 

' Federal and statt environmental laws and regula- 
tions included in the pilot stud» will be updated 
during this phase. 

Phase 2 

All slate, regional and lederal environmental laws 
and regulations covered in Phase I will be updated 
dining this phase. 

Phase .? 
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All stutc. regional, und federal environmental laws 
and regulations eovered in Phase 2 will be updated 
during this phase. 

Phase 4 

Continuous updating on a regulur basis of all 
diKiiments in the CHl.DS data base. 

e MANPOWER AND OTHER 
O REQUIREMENTS 

Projected In-House Requirements 

Pilot Study 

4 man-months principal research 
h man-months research assistant 
4 man-months computer specialist 

Phase I 

h-12 man-months principal researcher 
IK man-months research assistant 
.1 man-months computer specialist 

Phase 2 

h man-months principal researcher 
12 man-months research assistant 
12 man-months computer specialist 

Phasv 3 

Requirement same as Phase 2. 

Phase 4 

Continuous basis 
4 man-month/year principal scientist or engineer 
4 man-month year assistant scientist or engineer 
4 man month year computer specialist 
Computer time: 
Development phases: 120 hours (on CDC WXX) 

series or comparable com- 
puter) 

Operational phases: Depending on user demand, 
estimated connect time/- 
user'month is 3-5 hours. 

Projected Out-ol-House Requirement 

Cttnsuhunts 

1. Legal—pilot study and Phases  1-3, 40 man 
days. 

2. Scientitic- -inlormuiiuii \torage and  retrieval 
tor pilot study and Phases 1-3, 40 man days. 

3. Other consultants—40 man days. 

For Phase 4 on continuous basis. 10 man days/- 
year. 

Other Contractors {estimated amount oj contract) 

1. Pilot study 
$50K 

2. Phase I 
S30K 

3. Phase 2 and 3 
$4.SK/per phase 

4. Phase 4 continuous basis $20K year 

— COORDINATION WITH OTHER DO0 
I   OR FEDERAL AGENCIES 

NCEL 

The Navy Environmental Support OfTice at Port 
Hueneme is working on the Navy Environmental 
Protection Data Base (NFPDB). The Navy has col- 
lected a large volume of environmental laws and 
regulations in original document form in their Envi- 
ronmental Data Center (EDO. Effort is underway to 
abstract the data to form what they call legal files. 
Although their ultimate use of the legal files is differ- 
ent from C ELDS, serious efforts should be made to 
coordinate our activities. 

EPA 

The federal Environmental Protection Agency 
maintains several data centers for federal and state 
environmental standards and regulations, and some 
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of this information can be obtained for GELDS. obtainaccesstocertain tiles in ENVIRON by signing 
Their on-line interactive information system, called a contract with Informatics. It is possible to operate 
ENVIRON, was operated by an outside contractor CELDS similarly, especially for third and fourth 
named Informatics. Agencies from outside EPA can class users during Phase 3 or 4 of the development. 
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APPENDIX C: 

LIST OF COUNTIES AND SMSA's 
COMPRISING THE LOCAL ECONOMIC 
REGIONS 

•or ronT MLvoiP.v«. 
«U5MIW0T0N.0C.   $«« 'J" 

DISTRICT   OF   COLUMI* >" 
CM«iiirs co. •MO. "• 
ao^TooMf»» ro..no »♦• 
»•iNrr GCO»« CO.IMO. "• 
«LCVtMOBU  CITT.V«. »•» 
r«I»r»«  CITV.V«. 9*i 
r«LLCMU»CN  CITT.V«. M3 
«•tINGTOM  CO..V». 'I>7 

r*I*r«( CO..V*. '■> 
LOUOOUN rn.,v». H» 
»•INCf otlLUM co..v*. Mt 

00*   'OUT   OfKNINfi.r,«. 
<;Tf»»BT en.,6*. *• 
t-mioN cn..ot. $' 
Ntants co..6*. ** 
coLUMHiis.n». SMS« '** 

CH»TT«HOOCHIE   CO..8». *♦ 
MtiSCOfif»   CO.iG«. *• 
■ij^sri  co..«i«. ♦ 

Oflf   FORT   Rl TSS.M.M. 
MUOSMfTM rcir». !•> 
OnN«   iMM*   CO.»N.M. 1^3 
OTF»«   CO..N.M. IW 
n »»sn.Tr«. SMS» »•T 

JL   »»SO  CO..Tr«. !•» 
on« rn*T HfftGC.N.r. 

S«M»SON CO..N.C. ••• 
M»o«.rTT CP.iN.C. !•• 
MOKf CO.,i*.C. I*' 
»OUFSON C0..N.C. 1" 
MOOSF CO..M.C. I** 
(IL»OrN CO.fM.C. t*7 

rirrTTFviitr H,C, SMS» H* 
CIIMUFBltNO   C0..N.C. >'• 

010  r<MIT  C4MPPHL ,i<», 
CMBISTI«N   fO.,«». •• 
TBicr. Cfi.,»». «3 
MOMROMPPT   CO..TFNN. 1^1 
^TFurBT  rn.,Tr»l«(. I7* 
mcusoN cr^.TrNN. !•• 
HOUSTON CP.iTFNM. !•• 
BOBFBTSOM CO.tTFNN. lit 

CltBHSylLLFffCMM. 
MOBnINSVlLLCiTrNN. 

oi? FOBT CMarrr.iBir. 
GtBltNO CCtBK. I' 
MONTROMrBT CO..«BI<. >» 
HOT SPBINC. CO.itBF. 13 

HOT SBBINOS.tBF. 
01» FOBT OCVCNS.MISS. 

•OBCMfSTrB CO..MASS. HI 
LO«rUtMtSS.-M.M, SMS« ?•' 

Mtpoirsri co..M«SS. (P«BTI I*T 
H|| LSHnBOUGH   CO..N.M.    (P«BT) »40 

ITFB.HIVS. 
0|«i   FOBT   OII.N.J. 

orr»M co..N.J. 13» 
BHii.«orLPHU.Bt.>N.j. SMS« r*i 

BllCFS C".^«. ?" 
CMCSTFB C0..P«. "3 
OrL«M«BF CO..B«. "♦ 
KONTSOMFBT fO..P«. >*' 
P;«IL»OriPHI« C0..P«. »»• 
BUBLINC-TOH CO..N.J. |3I 
CtMOCN CO..N.J. W 
motjcfsTrt co..N.J. r** 

MT.   HOufT.N.J. 
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•it roar cufm.v*. 
lUe  Of MIMT  C0..V«. 
tU««CY  CO.tV«. 
NfMPMT  NCHS-HAIWIOMiV«.   SMi» 

MAM^TOM   CITY.W«. 
NtM^MT  MCMS   CITY.V*. 
MtLLUIKHU»«  CIT*.y«. 
«.oucrsTr* co.<v*. 
j»»r% tiT» co..w». 
VOM rn.iv«. 

Mn0roiK-V«.ll*CN>»O«TSMOUTH.v«,.N.C.  SM$* 
CHt«s»Pf««r CITY.V«. 

NOHrOL«  CITY.V«. 
POBTSXni/TM   CITT.V*. 
v«.*f«rM ciTv.v«. 
CiitPlTurn fo..«i.c 

o?o ro»T onMOONiO«. 
jrrrrnsoN rn..R«. 
«•ronrnr cp.to«. 
mimmf   rn,.r,«. 
«iir.u^T«.r.»,-«;.r.   <;MS« 

CniUMMIt  CO..6«. 
■ICMHONn  Cn.iS*. 
tt*TH rn..c,.r. 

•MWTMIMM« 
»??   '0»t   HAMRISON.Imn. 

|MOI«M«POLIS>IMO.   SM«t 
POOMF CO.«IMP. 
M4HILTON CO..inn. 
MtNCOC« CO.iIND, 
MrnoRirns roxiMO. 
JOHNSON CO.»INO. 
MARION CO..INO. 
MOMoiN ro..tN0. 
«MURY  ro,.tNn. 

o?» fn»T Mooo.Tr«. 
i*M#«sts ro.iTn. 
RllBNrTT   CO..Tfl. 
F«Lt*   CO,.TU. 
«iirrN-TrxRLC.Tf». SHS« 

■rLL co..Tri. 
co»»m co..Tf«, 

««CO.TFI. «;»s» 
DC cirutN co..in. 

o?* roar S«H HousroN.Tr*. 
S«N   «NTONin   Tfl.    SNS« 

■r>«<> fo..Tr«, 
coM«i rri..ir». 
r,ii«n«iiior co..TFa. 

n;R rnoT Hii*CHiir«.*l>l7. 
COCKisr ».»••II. 
S«MT« ran?   CO..«Rt7. 
TUCSON.«»17. SM«« 

RIM« rO..«RI7« 
■)i<Rrr.«Ri7. 
SIFRR« VIST«.«RI7, 

IWt   MllNTrR   i IGOFT   MILIT«RY   or«., .r«L I'. 
MONTFRRY ro..c«il». 
S«N L*IIS oRispo co..c«iir. 

JOI ON, r«i ir. 

?IT 
»71 
?S« 
??» 
t?y 
?•« 
2U 
?!• 
??« 
310 
??•> 
??• 
PM 
?31 
?*l 

SI 
s^ 
»J 

?»? 
«f, 
«.s 

7*1 

?*• 
?!>•> 
?** 

?>.« 

?T0 
?/l 

19S 
I7f 
IM 
?■'? 
ITS 

111 
7TJ 

1«* 

?■>* 

mo 

7 
4 

>TS 

?3 
?■» 
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«3?  rnNT   III»IM>C4LI'. 
S*M  aC*N*t)|NO  CO.iCALir, 

■«MTOK.Ctlir. 
01» ro»T  jtCKSOM.S.C. 

r«i»ririo cc.s.c. i»3 
RFIISM*«  CP.tS.r. IM 
COLUMUtS.r.   SMS« ?'* 

iniNOTON  CO..S.C. IM 
DICHLtMP  CO.iS.C. !»• 

036  FONT   KNO«.«r, 
M«90|N ro.iKv. K« 
••r»or cn..Ky. «i 
MTIMM rO.tHT. •» 
M»BBISO>* ro..iNO. 6T 
iniilSVlLir.FV.-INO.   S«S» M» 

MAI ITT   Cn..K«, »7 
jrrrrRsoN cn..KT. »o 

ri»M   fO..INO. ?T» 
FlOYO ro.«iNß. ?•• 

rOPT KNOX^KT, 
nit l»«f CITY «MMfl Pl*MT.MO. 

l»r«rFTTt CO.,HO II« 
l(»N<*S C|TVtMO.-K«N. SMS« 7*1 

C*SS CO..HO. ?■? 
CL»* CO..HO. II* 
JtCKSON CO..HO. 116 
PL»TTr rO..HO. 1»3 
RAY CO..MO. 7*3 
JOHNSON C0..K4N. ?** 
MYANOOTTC CO.tK*N. •« 

INMKMMMCtHOi 
0*0 rn»T LCtVCNIIOI)TH.«lN. 

»TCHFSON C0..K6N. 1t 
LF*VFN«OI>TH  CO.tKtN. T« 
BMCM«N»N   CO.«HO. 113 
KANSAS CITY,HO.-NAN. SHSA 7*1 

CASS CO..HO 7 
ClAV CO..HO. IIS 
JAC'SON CO..HO. Il« 
»LATTF CO..HO. 171 
PAY CO..HO. 7*3 
JOHNSON CO..FAN. 7*« 
MYANOOTTF   CO..NAN. Kf> 

0*7  rn»T   LFF.VA. 
SUSSn  CO..VA. 777 
SIIMFY  CO..VA. 771 
•ICHHONO.VA.   SHSA 7IS 

•ICMHONO  CITY.VA. 7** 
CHAPLtS  CITY  CO..VA. 7*7 
CMCSTCDFIELß  CO..VA. 70« 
r.OOCMLAND   CO..VA. 7** 
HANOVr*  CO..VA. 7IS 
MFNBfcn   CO..VA. 71* 
BOMHATAN  CO..VA. 7*9 

PBINCE   OCOBSC.VA. 
BFTr»SBUI>O.VA. 

0»*  FORT   LCVIS.MASM, 
TMUBSTON  CO..«ASM. 73* 
TACOHA.«ASM.   SHSA 7*0 

BIERCF  C0..WASM. 733 
OLYHBIA.KASH. 

0**   TOBT   MC   CLFUAN   CO..ALA. 
CALMOUN  CO..ALA. I 
CLCDURNC  CO..ALA. 3 
TALlFDfS»  rO..AL*. * 
CLAY  CO..ALA. 7 

ANNISTON.ALA. 
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(«« ro»T MC »MfHSOM.»«. 
«Tl»tiT».6«. SMS* 

«UTTS f0.f«4. 
CMtaovrr eo.«a*. 
CL*VTPM CO..«*. 
(MB  CO..«*. 
DC   K*L«  CO..«*. 
0061»S   CO.,01. 
r^TfTTr en..6«. 
FrmsvTM C0..0«. 
rmTOM ro..o*. 
IlklNftFT ro..o*. 
HfMT rn.,r,». 
MrMTON  CO..«*. 
MUlOIN«  CO.««*. 
Boc«o*Lr co,.«*. 
<m TON ro..«*. 

os« ro»T urtDC.co. 
«I*SM|M0T0W   SMS* 

niST«ICT  Of  COIUMMI* 
CH*«Lrs co..MO. 

CM*llLCS  CO. «MO. 
HOMTSOMfRV  CO.«MO. 
MIMCt   RCOPOr   CO..MO. 
*LFI*Nn«l*  CITV.¥*. 
nier««  citT.v». 
r*LLS CMUMCM riTT.v». 
««I I KGTON cn..v*. 
F*i»r*» co.«v*. 
LOuomiN co.«v*. 
»■tNrr ■IIII*M co..v*. 

»M TiMOPr.wn.  SMS* 

•»ITINPOf   CITV.M0. 
»NNC    »»UNOfL   CO..MO. 
■*LT|MO«F   CO..MO. 
r»»POlL   CO..MO. 
M*Mro«n co..MO. 

H0«**0  CO.«MO. 
US» MfrH»M|S  OtrCN^r   rtrPOT.TFNN. 

Mf«»MIS.TrNN.-»l»«.-«ISS. SMS* 
<MCl«V CO.tTCNN. 
TIMTON CO..TFNM. 
C»ITTfNf>ON   CO.«***. 
DC   SOTO  CO.«MISS. 

0«* rnpT   MONBOC.v», 
Nr«»o«T Nr«s-M*H»TON.y*. SMS* 

M4MPT0N   CITT.V*. 
"»ruPOPT   NCMS   CITT.V». 
«ILLI*HS«U«<«  CITT.V*. 
ALOU«rSTFI>  CO..V*. 
j*Hrs CITY cn..v*. 
TO»«   CO..V*. 

NOPrOL«'-V*.«r*CM>POPTS»ouTH.Vt.-N.C.   ^">* 
CHC*S*Pf*Kr   CITT.V*. 
NO«rOL»  CITT.V*. 
POtTSMOUTM  CITT.C». 
V*.lir*CH   CITT.V*. 
CliMITlICK  CO..N.C. 

nsf pursmio or MONTF««rT.c*Lir. 
HnNTFMCT  CO.IC*Llf. 

»ONTriiprT.f*iir. 
SS* rn»T   «FTEP.V«. 

«*SMINCT0N   SMS* 
PISTBITT   OF   COlUMftf* 
rNini r« ro..HO. 
M0NTr,04FKT CO.iMO. 
PP|NCt BFOPIt CO..MO. 
•IC««N0PI* CITT.V*. 
F«IF*a CITT.V*. 
F»LL CHO«CN CITT.V». 
**LIN«TON CO.tV*. 
F*tF*t CO..V». 
lOimouN co..v*. 
••INCF   «ILLUM ro..V*. 

»•1 
?«? 
?'>\ 
?•« 

»s 
4T 

»•s 
>«* 
?«T 
4* 

M* 
?«« 
■«0(1 

101 

?1S 

pit 
?3S 
?40 
r?c 

?♦? 
?»T 
?»T 
»11 
?44 
?4S 
104 
ins 
1*0 
101 
1"? 

10T 

mi 
IT3 
10« 
II 

111 

>?* 
??T 
?».o 
»14 
?1« 
»?4 
11C 
??•> 
*?* 
?10 

»*1 

?3 

71« 
»3S 
?3« 
>4C 
?t* 
»4 1 
?4? 
»4 3 
?0T 
»11 
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APPENDIX D: 

SOURCES OF EIFS DATA' 

Data 

t. a. Total personal income by county or SMSA 
(several consecutive years) 

b. Total   employment   by   county   or   SMSA 
(several consecutive years) 

2. Industry of employed persons by county 

3. Assessed to market value ratios by county 

4. Housing characteristics by county 

a. Number of hou..es owner occupied 

h. Median value of owner occupied housing 

c. Number of houses renter occupied 

d. Median rent 

5. Total assessed value subject to tax by county 

Source 

U.S. Department of Commerce 
Social^ Economic Statistics Admin. 
Bureau of Economic Analysis 
Attn: Edwin J. Coleman 
Room 307 
2400 M Street. S.W. 
Washington, D.C. 
202-343-8793 

U.S. Department of Commerce 
Social & Economic Statistics Admin 
Bureau of Census 
General Social and Economic Characteristics 
"Industry of Employed Persons and Occupation of 

Expericnml Unemployed Persons for Counties' 

U.S. Department of Commerce 
Social \ Economic Statistics Admin. 
Bureau of Census 
Taxable Property  Values  and Assessment—Sales 

Price Ratios  (Part  2.   Assessment—Sales  Price 
Ratios and fax Rates) 

"Property Tax Rates and Assessment—Sales Price 
Ratios for Real Property Involved in Measurable 
Sales, for Selected Local Areas" 

U.S. Department of Commerce 
Social\ Economic Statistics Admin. 
Bureau of Census 
Housing   Characteristics  for   States.    Cities   and 

Counties, Vol. I, "Financial Characteristics for 
Counties" 

U.S. Department ol c ommerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Governments 
Taxable Property Values, "Assessec Value of Prop- 

erty Subject to Local General Property Taxation, 
by Class of Property, for States, Counties and 
Selected Major Cities" 

* Ifii',ilixi  ;in(\ iiKi'mpMi   i" ihiv linn. 
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h. Property tax revenues from local sources by 
county 

7. a. Land area by county 

b. Population density by county 

8. a. % of local labor 

b. % masonry composition 

c. % concrete composition 

d. % steel composition 

e. % wood composition 

f. % other composition 

all by construction category 

9. Value added by manufacture by county and 
SMS A for two census years (i.e.. 1%3 and l%7) 

10. Total retail trade sales by county and SMSA for 
two census vears (i.e., 1963 and 1%7) 

11. Selected services receipts by county and SMSA 
for two ceiisus years (i.e., 1%3 and 1%7) 

U.S. Department of Commerce 
Social & Economic Statistics Admin. 
U.S. Bureau of Census 
Census of governments 
Gdvcmmenl Finances,  "Selected   Items of 

Government Finances by County Areas" 
Local 

U.S. Department ot Commerce 
Social & Economic Statistics Admin. 
U.S. Bureau of Census 
Census of Population 
Number of Habitants, "Population and Land Area 

of Counties" 

Cost Systems Engineers, Inc 
Altn: William Orr 
4907 Ohio Garden Road 
Fort Worth. Texas 
817-625-1177 

U.S. Department of Commerce 
Social ic Economic Statistics Admin. 
Bureau of Census 
Census of Manufactures 
Mauufucturcs Area Statistics 
"General Statistics for Standard Mctroplitan Statis- 

tical Areas. Counties, and Selected Cities" 

U.S. Department of Commerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Business 
Retail Trade Area Statistics 
"Counties. Cities of 2S00 Inhabitants or More" 

U.S. Department of Commerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Business 
Selected Services—Area Statistics 
"Counties, and Cities of 2500 Inhabitants or More" 



12. Wholesale trade sales by county and SMSA for 
two census years (i.e.. 1%3 and 1967) 

13. Kducational statistics by county or SMSA 

a. Total enrolled 

b. Number attending college 

c. Total under 18 years old 

14. Cost per day for medical facilities by state for 
metropolitan and nonmetropolitan areas 

15. Sales tax information by state 

a. % retained by county 

b   Sales tax rate 

lb. Cost of education per child by state 

17. % education financed by each governmental 
policy 

a. Federal 

b. State 

c. Local 

18. Operating budgets by county or SMSA 

a. Total 

b. Education 

19. Installation statistics 

a. Number of Army personnel 

b. Number of civilian personnel 

c. Acres owned 

(I. Acres leased 

U.S. Department of Commerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Business 
Whttlvsulv Tradv—AwaSialistns 
"Counties, Cities of 5000 Inhabitants or More" 

U.S. Department ofCommerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Population 
General Social and Economic Characteristics 
"Educational and Family Characteristics for Coun- 

ties" 

American Hospital Association 
Hospital Statistics 

Commerce Clearinghouse 
State Tax Guide 
"Sales Tax Rate" 

U.S. Department of Commerce 
Social & Economic Statistics Admin. 
Bureau of Census 
Census of Governments 
County Governments 
"Financial Statistics for Individual County Govern- 

ments" 

(1) DD Form 1390 (Primary reference) 
(2) Army Times Publishing Company 
Military Market Facts Book 
"Active Duty and Dependent Population by Installa- 

tion in the United States" (supplementary refer- 
ence) 
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e. Authorized construction 

t. Grand total evaluation 

g. Estimated cost of anticipated construction 

h. Number of active duty personnel 

i. Number ot wives 

j. Total number ot'dependents 

Information available varies from installation to 
installation 

20. Population by major community 

a. Population (two census years; l%0and 1^70) 

b. % change 

21. Median income by major community 

22. % black by major community 

li.S. Department of Commerce 
Social & Bconomic Statistic« Mmin. 
Bureau of Census 
Census of Populations 
Number ol lnhahiiunts 
"Population of Places" 

U.S. Department of Commerce 
Social in Economic Statistics Admin 
Bureau ot Census 
Census of Populations 
Census /rails 
"Income Characteristics of the Population' 

U.S. Department ofCommcr« 
Social & Economic Statistics Admin. 
Bureau of Census 
Census ol" Population«; 
Gem'tulPo/mUttinn Charucit n ,!:\-\ 
"Summary of General Characteristics" 
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APPENDIX E: 

EIFS DATA MANIPULATION 

The tollowinn presentation prtscnis the EIFS 
input numbers und diseusses their origins and calcu- 
lations. 

A. Refinement of Raw Data Into EIFS Inputs 

% LABOR % MAT'LS 

These two values were obtained through Cost 
Systems F.ngineers. Inc.. ol Fort Worth. Texas. The 
"o materials was calculated by summing appropriate 
% concrete and % masonry values. The "o labor was 
used without modification. The following informa- 
tion was obtained by major construction category: 

% Labor 
"o Masonry Composition 
"IP Concrete Composition 
"ii Steel Composition 
"o Wood Composition 
% Other Composition 

A list of the values furnished appears in Table F.I. 

B. Export Employment Multiplier 

The standard location quotient techniques dis- 
cussed in (his report relied upon available census 
information. 

Regional values were obtained by simply summing 
the respective values of employment for each cate- 
gory. For example, the regional agriculture employ- 
ment was obtained by summing the values of agricul- 
tural employment for all counties included in the 
iriiion   labUs F2-Fb are presented as examples. 

C. Cost Per Day for Medical Facilities 

this value was obtained from the American 
Hospital Association's "Hospital Statistics." It is 
stored as an installation specific number. 

D. Length of Stay 

An average val'i    >f Q.^ days v is used. Additional 

E. Median Rent 

Median rent wu olnameil tor each basic unit 
(county or SMSA). iiie regional median rent was 
calculated as follows. 

MRR.   1 

i=l 

'MRA)(RA) 

•A 

where 

MK|^ - regional medwn rc.ii 
MRA - unit median rent 
RA     = numbcrof renter-occupied units 
11        = number of counties comprising the de- 

Hned economic region. 

F. Aveiage Income 

An assumed average income per family unit of 
$7500 per year was used for calculations. Values for 
specific installations will be attempted soon. Since 
several inputs relating to the spending habits of 
families are bused upon August income, additional 
work in these areas should begin. The following list 
indicates the relation obtained: 

Salary Range/ Yr SSL MPCf 

0-   T000 .285 .290 
.1000-   5()00 ..175 .240 
5000-   7000 .355 .200 
7000- 10000 .335 .180 

10000-isooo .345 .ISO 
15000-«W0(XJ .335 .150 

resean h n ;i   pn »idi .film 

where 

% SL ■ percent of income spent in a local econ- 
omy (discussed in more detail under "% 
Spent Locally") 

MFC ^| ■ percent spent foi iiousing or the 
marginal/average propensity to con- 
sume for housing. 

G. % Spent Locally 

This is that percentage of income that a family 
moving onto an installation would spend on the 
installation and not in the local economy as a result 
of Iheii 'iiovi 
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UblrK2 

K>pbnalluno( Abbrrtiallon« 

AFF AGRICULTURE/FORESTRY, FISH 
MIN MINING 
CON CONSTRUEliLN 
MAN MANUFACTURING 

FLW FURN.,LUr«ER,WOOD 
MET METAL 
MAC MACHINERY 
EM ELECTRICAL MACHINERY 
TRA TRANS. EQUIP. 
OD OTHER DURABLE 
FK FOOD,KINDRED 
TFT TEXT I LEG, I-AB. TEXTILE 
PPA PRINTING,PUB.,ALLIED 
CA CHEM.,ALLIED 
OTH OTHER 

RRE RAILROADS,RAILWAY EXPRESS 
TSW TRUCKING SERVICE,WAREHOUSE 
OT OTHER TRANSPORT 
COM COMMUNICATION 
USS UTILITIES SANITARY SERVICES 
WT WHOLESALE TRADE 
FBD FOOD,BAKERY,DAIRY 
ED EATING,DRINKING 
GMR GENL. MERCHANDISE RET. 
MVRS MOTOR VF.H. RET.,SER. 
OR OTHER RETAIL 
BC BANKING«CREDIT 
IREF  INSURANCE,REAL ESTATE,FINANCE 
BRS BUSINESS/KhPAIR SERV. 
PH PRIVATE HOUSEHOLDS 
OP OTHER PERSONAL 
ER ENTERTAINMENT,RECREATION 
HOS HOSPITALS 
EDG EDUCATION-GOVT. 
EDP EDUCATION-PRIV. 
OED OTHER EDUCATION 
WRN WELFARE, RELIGIOUS, NÜNPROFI i 
LEM LEGAL,ENGINEER,MISC. 
PA PUBLIC ADM. 
USPD U.S. PERCENTAGE DISTRIBUTION 
CE COUNTY EMPLOYMENT 
PCD PERCENTAGE COUNTY DISTRIBUTION 
LQ LOCATION QUOTIENT 
PE PERCENT EXPORT 

sjq 



lakutalloniif Kmplu»m««lh«portMulllpli»r(ur{j«rli«nd(...  AK. IfW 

INDUSTRY IJSPO CF PCO t.o or Kr 

ÄFF 1.710 5P7.0C. P.vl? . /6S 0.000 0.000 
MIN .«?0 139,00« .748 .912 0.000 0.000 
CON S.970 1570.000 8.451 1.416 .204 460.953 
MAN ?5.910 3703.000 19.031 .76Q o.noo O.POO 
FL« 1.2^0 7P<?.00T 4.?47 1.3iH .600 551.214 
MET 1.490 903.000 4.fi61 1.391 .?«? ?54.661 
MAC P.60P 475.000 ?.S57 .983 0.000 0.000 
EM P.AQO 3fl.000 .POS .08? 0.000 0,000 
TRA ?.7<J0 Ifl.OOo .097 .035 0.000 0.000 
00 ?.6flO 17S,00o a.oi" .751 0.000 0.000 
FK l.fl?0 133.000 .716 ,391 0.000 0.000 
TFT ?.«so 50.OOP .?69 .094 0.000 0.000 
PPA 1.560 ?lfl.00o i.?ai .R?l o.ooo 0.000 
CA i.poo 69.000 .171 ,<.*' 0.00P 0.000 
OTH 1.060 615.000 1.111 1.08? .0 76 46.544 

RRE .BIO 6.000 .032 .039 0.000 0.000 
TSW 1.410 148.000 .797 .565 0.00Ü 0.000 
OT 1.4S0 PI0.00O 1.130 .780 0.000 0.000 
COM 1.400 ?15.000 1.1S7 .827 o.oin 0.000 
ÜSS 1 ,6«0 1P6.000 ?,n78 1.237 .1^1 73.906 
WT 4.090 S66.0OO 1.047 .745 0,000 0.000 
FBO ?.soo 479,00« 2.S78 1.031 .010 14.575 
EO 1.000 774.000 <».166 1.380 .280 216.690 
GMR Z.TiQ 387,000 2.083 .763 0.000 0.000 
MVRS ?.??0 44?.000 2.179 1.072 .067 20.SOI 
OR S.S40 1198.000 7.S2S 1 .358 ,?*><* ^68.814 
8C i.e^o P^.OO^ 1.140 .793 O.üO'i 0.000 
IREF 1.1?0 429,000 2.109 .696 0.000 0.000 
BRS 1.110 4?5.000 2.288 .731 0.000 0.000 
PH 1.470 4S6.000 2.<»5S 1.67p .601 )fl2.918 
OP ^.iso 1803.00« 9,706 1.081 .675 1217.8?4 
ER .*?0 451.00« 2.428 2.961 .662 298.669 
HOS «>.550 87?.000 4.*94 .846 0.000 0.000 
EOG S,6S0 14S0.00O T.flOS 1.381 .27s 400.199 
EOP I.Q^O 114.0^ .^1^ .JIS 7.0- V 0.000 
OEO .440 61.000 .128 .746 0.000 0.000 
WRN I.5?0 ?77.000 1.491 .981 0.000 0.000 
LEM 2.SSO 434.OOo 2.136 .916 0.000 0.000 
PA s.4qo 606.OOo 1.26? .594 O.OGP 0.000 

THF TOTAL CO. FMPLOVMCNT IS  18577, .000 
THE CO. EMPLOVMFNT FXPOPT MULTIPLIER IS 4. 513 

M) 



Table M 

( all ulalton nf Kmplinmrnt !■ «port Muilipller for M>int|flmrn Co.   AR. I^O 

INDUSTRY USPO Ct pen LC» <-K tE 
AFT 1.710 ?1C.C0. 12.JC' :•. J i7 ,r.go lt)o.^60 
MIN .B?0 -0.000 0.000 0.000 0.000 -0.000 
CON 5.970 163.000 8,721 1.461 .315 51.421 
HAN P5.910 6P5.000 33.440 1.291 .2?^ K0.74? 

FLW 1.2^0 ?11.00r 11.289 P. f2.'> .hfl7 187.077 
MET 3.490 5.000 .?68 .077 0.000 0.000 
MAC P.600 5.00n .268 .103 0.000 0.000 
EM P.4Q0 19.000 1.017 .40« 0.000 0.000 
TRA ?.7P0 16.000 .P56 .307 0.000 0.000 
00 ?.6fl0 ll.OOr J.f.5Q .61Q C.OOO 0.000 
FK l.BPO lo.ooo .S35 .294 0.000 0.000 
TFT 2.BS0 158,000 8.454 2.966 .661 104.733 
PPA l.SftO -0.000 0.000 0.000 0.000 -0.000 
CA l.?Qn -0.000 0.000 C.OOO 0.000 -0.000 
OTH 3.0^0 170.00" 9.096 2.97? .6^4 112.809 

RRE .830 6.000 .321 .387 0.000 0.000 
TSW 1.410 38.00" 2.033 1.44? .107 11.647 
OT 1.4S0 ?9.00r 1.S5? 1.070 .o*6« 1.P99 
COM 1.400 ?3.oon 1.231 ,879 0.000 0.000 
uss 1.6R0 PB.OOo 1.49R .89? 0.000 0.000 
WT 4.090 44,00" 2.154 .576 0.000 0.000 
FBD ?.soo Pl.OOo 1.124 ,<»4Q 0.000 0.000 
ED 3.000 61,00" 3.264 1.08« .081 4.O30 
GMR P.730 37,000 l.QPO .725 0.000 0.000 
MVPS ?.??0 38,000 2.033 .916 0.000 0.000 
OR C.S40 70.000 1.74=; .67f» 0.000 0.000 
BC 1.^)90 21.000 1.124 ,665 ü . 0 0 0 O.ioO 
IREF 3.3P0 5.000 .?68 .081 0.000 0.000 
BRS 3.130 39,000 2.087 .667 0.000 0.000 
PM 1.470 27,000 1.44S .981 0.000 0.000 
OP 3.ISO 59,000 3.157 1.002 .00? .126 
ER .B?0 -0.00" 0.000 0.000 0.000 -0.000 
HOS 5.550 42.000 2.247 .405 0.000 0.000 
EDG 5.650 Q8,00o 5.?41 .9?P o.ooo o.ooo 
FDP K9S0 30.000 •   • ^ V- • T.OO« O.roo 
OED .4<»0 -0.00O 0.000 O.OOo 0.000 -0.000 
WRN 1.5?0 43.000 2.101 1.514 .130 14.591 
LEM P.550 24,000 1.284 .504 0.000 0.000 
PA 5.4Q0 68.000 3.^.38 .661 0.000 0.000 

THF   TOTAL   CO, FHPLOYMCM IS        I860. .000 
THF   CO. EMPLOYHPNT EXPOOT  HULTIPLIEP   IS 2. 876 

(.1 



Übte BS 

CalcaUtloa of Empla>in«iil Kiporl Muill|iltrr for Hol Spring Co.. AR, I V7ü 

INDUSTRY 
ÄFF 
MIN 
CON 
MAN 
FLW 
MFT 
MAC 
EM 
TRA 
OD 
FK 
TFT 
PPA 
CA 
OTH 

RRC 
TSW 
OT 
COM 
USS 
WT 
FBO 
ED 
GMR 
MVRS 
OR 
BC 
IREF 
BRS 
PH 
OP 
ER 
HOS 
EOG 
EOP 
OED 
WRN 
LEM 
PA 

THE 

USPD 
^.710 
.fi?0 

5.970 
?S.910 

I.PRO 
3.4Q0 
?.600 
P.4O0 
2.790 
?.^R0 
I.flPC 
P.RSO 
l.Sfn 
l.?90 
3,0^0 
.810 

1.410 
1.4S0 
1.400 
1.6B0 
4.090 
?.S00 
1.000 
?.730 
?.2?0 
S.S40 
l.f.00 
3.3?0 
3.130 
1.470 
3.ISO 
.8?0 

S.SSO 
S.6S0 
1.9S0 
.440 

i.s?o 
?.sso 
S.4O0 

TOTAL CO. 
THE ro. 

CE 
PSS.OOO 
356.000 
532.00O 
3166.00» 
440.000 
1206.00r, 
149.00" 
114.00O 
12«.00r 
517.00n 
32.000 

162.oor 
54.000 
41.000 
323.000 
30.000 

105.000 
20.000 
38.000 

242.000 
173.000 
195.OOo 
170.000 
144.00O 
307.OOP 
299.000 
56.000 
«»9.000 
133.000 
107.000 
250.000 
47.000 
196.000 
503.00« 
53.000 
37.00^ 
72.000 
58.00« 
166.000 

EMPLOVMrNT 
EMPLOYMrMT 

PCO 
J./»6S 
<».S59 
6.»13 

40.543 
S.(S35 
15.444 
l.QOfl 
1.460 
1.^3Q 
6.^.21 

.410 
2.075 

,692 
.525 

4.13ft 
.384 

1.345 
.?56 
.487 

3.09Q 
2.215 
2.497 
2.177 
l.«44 
3.031 
3. «2<» 

.717 
l.?6fl 
1.703 
1.370 
3.201 

.f.02 
2.S10 
6.441 
.f70 
mU I ■* 

.022 

.743 
2.126 

i«;      7«0O.0 
EXPOPT   MIJLT 

LO 
.880 

S.bb.) 
1.141 
1.565 
4.402 
4.4£'S 

.734 

.586 
,588 

2.47C 
.225 
.728 
.443 
.407 

1 . 35? 
.463 
.954 
.177 
.34« 

1.845 
,54? 
,999 
,726 
,675 

771 
.691 
.424 

.544 

.932 
l.Olft 
.734 
,45? 

1.140 
,34« 

I.07T 
.607 
,291 
,387 

00 
IPLIEP 

1 

PF 
ü.0«O 

,124 
,361 
,773 
,77* 

0.000 
0.000 
0.000 

O.OK 
0.000 
0.000 
0.000 

.2^0 
0.000 
0.000 
o.oon 
0.000 

.45« 
0.000 
a.n.'io 
0.000 
0.000 

.435 
o.cco 
0.000 
o.ono 
0.000 
0.000 

o.ooo 
0.000 

.123 
0.000 

.071 
0.000 
0.000 
0.000 

EE 
0.000 

291.066 
65.803 

114L-.68« 
340.045 
933.466 

0.000 
0.000 
0.000 

307.719 
0.000 
0.000 
0.000 
0.000 

«4.045 
0.000 
0.000 
0.000 
0.000 

110.809 
0.000 
0.000 
O.OPO 
0.000 

133.640 
0.000 
0.000 
0.000 
0.000 
0.000 
4.016 
0.000 
0.000 

61.791 
0.000 
^.640 
0.000 
0.000 
0.000 

IS 3.343 
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Table K6 

Km Tablr 

BASE ARfA 
INDUSTRY 
AFF 
MIN 
CON 
MAN 
FLW 
MET 
MAC 
EM 
TRA 
00 
FK 
TFT 
PPA 
CA 
OTH 

RPE 
TSW 
OT 
COM 
USS 
WT 
FBO 
ED 
GMR 
MVRS 
OR 
BC 
IREF 
BRS 
PH 
OP 
ER 
HOS 
EDO 
EDP 
OED 
WRN 
LEM 
PA 

TABLE IS AS FQLl OWS 
I'SPO CF PCH 
i.Tio loi^.nn« 1,^8? 

,H?(i <»g5.00o 1.75? 
«i.QTO ??^S.0OO 8.016 

P5.910 7494.OOn ?6.S?1 
l.PRC 1440.000 5.096 
3.490 2114.00^ 7.afl? 
?.600 6?9,000 ?.?26 
?.490 171.00O .f,05 
?.79f> 16?.000 .571 
?.6R0 9?1.000 l.?ft7 
l.e?0 175.00ft .MQ 
?.R50 170.OOo 1.T10 
1.560 ?9?.00ft 1.031 
l.?90 110.000 .189 
3.060 110«.OOo l.Q?l 
.«30 42,COO ,149 

1.410 291.000 1,030 
1.450 259,000 ,Q17 
1.400 276.00" ,077 
1.680 656.000 ?,!?? 
4,090 783,000 ?,771 
?.500 695,000 ?,460 
3,000 1005,00ft 3,557 
?,730 56«,000 ?,0l0 
?.2?0 787,00ft ?.7fl5 
5,540 1767,000 ^.?54 
1.6<>0 3?6,00O 1.1^4 
3.3?0 513,000 me6 
3.110 597.000 ?.lll 
1.470 590,000 ?,088 
3,150 2112,000 7.475 
,820 498.000 1.761 

5.550 1110.000 3.Q29 
5.650 2051,000 7,?59 
1.950 197.00O ,^,97 
.440 98,000 ,147 

1.520 39?.000 1,187 
2,550 516.OOo l,R?6 
5.490 840.000 ?.973 

» n 
.9^.6, 

? • 136 
1.343 
1.024 
1.9«? 
?.1^4 

,P5^ 
.243 
.?0^ 

J.21«J 
.340 
.459 
.66? 
.30? 

1.28? 
.179 
.73ft 
.63? 
.69B 

1.38? 
.67« 
.994 

1.18^ 
,73^ 

l.?5^ 
1.120 

.568 

.675 
1.420 
?.37l 
?.1^0 

.708 
l.?85 

, 3S8 
.788 
.911 
.716 
.54? 

0 . o 0 0 
.S3? 
.?5* 
.0?3 
.749 
.S34 

0.000 
0.000 
0.000 
.mo 

o.ouo 
0.000 
0.000 
o.oon 

.??o 
o.ooo 
o.ooo 
0.000 
0.000 

,?7f, 
0.000 
o.ooo 
.157 

o.coo 
.?03 
.114 

o.ooo 
0.000 
0.000 

.S79 

.535 
0.000 

.??? 
0.000 

0.000 
0.000 
0.000 
0.000 

EE 
0.000 

?63.309 
578.176 
173.129 

1078.336 
11?7.900 

0.000 
0.000 
0.000 

l*>5.7e,6 
0.000 
0.000 
0.000 
0.000 

?43.397 
0.000 
0.000 
0.000 
0.000 

181.316 
0.000 
0.000 

157.350 
0.000 

159.739 
P01.673 

0.000 
0.000 
0.000 

174.651 
I??1.967 
?66.109 

0.000 
454.59? 

0.000 
0.000 
0.000 
0.000 
0.000 

THr  fMPLPv-f.r  «POPfMuLTiPLi^VoÄ   rHr  a^   ,, 
^.503 
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H. Income Multiplier 

This value MUS calculated by the t'olluwing rela- 
tion: 

IM -(EEM) 
(VALF.)R 
(VALF)US 

where 

IM ■ income multiplier 
F.EM        = cmploymeni export multiplier 
(VALH)R ■ value added  per employee  lor the 

region 
(VALH)IJS = value added  per employee  tor the 

United Stales 

(VALF)us was ** "l"^ ,0 10.265.3 from the 
indicated source. (VALR)p was calculated through 
the following relation: 

5   p. v 
*   r-i v 1 

(VALE)R = 

M 
j 

1 = 1 

M 
1  Ej 

i = l 

PR 

Pus 

where 

Ej ■ number employed under each employment 
category for the region 

Vj = value added per employee in each category 
of employment (U.S. national values) 

M • number of independent employment cate- 
gories recognized 139) 

PR = personal income per employee for the 
region 

PUS = PerM,na' income per employee for the U.S. 

P|^ w;is calculated as follows: 

PlR     J   Pia 
i-l 

I'D ■ R   TER    n 
I  TE 
i=l 

a 

where 

Pip ■ total regional pers«»nal income 

FEu - total regional employ men! 
PI 
TE. 

I. V 

■ t(»ial personal income for each unit region 
■ total employment for each unit region 
■ number   of   unit   regions   (counties   for 

SMSA's) defining the economic region. 

This is a coefficient representing the degree to 
which individual income is received from local 
business activity. 

(PI)R    1=! 
I (Pla) 

n   (KS+WT + SS + VAM)a 

1 
i=l 

where 

(PDR ■ total personal income for the region 
(TBV)g = total business volume for the region 
(Pl)a      ■ total personal income lor each unit 

region 
KS = total retail sales lor each unit region 
Wi        = total  wholesale  trade  for each  unit 

region 
SS = total selected service» receipts for each 

unit region 
\ AM     = total value added In manufacturer for 

each unit region 
n = no. of unit regions defining the eco- 

nomic region. 

J. HorMPCH 

H is a measure of the marginal or average propen- 
sitv of a household to consume for housing. It is that 
percentage of personal income which is expected to 
IH sptni on housing, and it depends upon salary 
range to some extent. 

K. MPCQ 

I his is the propensity (average or marginal) to 
consume for items other than housing, and it was 
calculated to be about 0.63 from a July I«*)4) Survey 
i>l Curtvni Business reference Additional research 
in ibis .irea r;iv Kip relate ihi> figure lo average 
income 

M 



L. Total Assessed Value of Property N. Property Tax Rate 

Ihis value ^as calculated us u simple summation 
ot the unit values. 

The property tax rates were calculated according 
to the following relations: 

(TAV)K= I   (TAV),, 
i=l 

(TC)R = 1   (TO., 
i = l 

« here 

(TAV)^ ■= total assessed value lor region 
(TAV)a  ■ total assessed value tor unit region 
n = no. of unit regions defining economic- 

region. 

M. Assessed to Market Value Ratio w here 

(TAV)R = I   (TAV)., 
i = l 

(PTR)R - 
(TOR 

(TAV)R 

The assessed to market value ratio was obtained 
along with the total assessed evaluation tor each 
count) or SMSA. 

Total market value for each was calculated as 
follows: 

TMV-TAV/AMVR 

w here 

TMV     - total market value 
I AV      = total assessed valuation 
AMVK ■ assessed to market value ratio. 

1 he regional values were calculated accordingly. 

(TMV)R»I   (TMV).,    (TMV)R = Regional value 
i = l 

(TOa     = taxes collected (unit value) 
ITC)R    ■ taxes collected (regional value) 
(TAV')a = total assessed valuations (unit) 
( rAV)R = total assessed valuations (regional) 
(PTK)R = regional property tax rate 
n ■ number   of   (units),   counties,   and 

SMSA's. comprising defined region. 

0. Sales Tax Rales and Proportion Retained 
by State 

These values were obtained and stored as installa- 
tion specific values from indicated sources. 

P. Children Per Family 

Ihis figure was obtained based upon age of the 
parents. The following relations were utilized: 

Aw Range oj Parents Children/Family 

and 0 ■ 25 yrs 
25   .Mvrs 

0.7 
1.8 

(TAV)R - i (TAV),,       (TAV)H - Regional value 
i=l 

n ■ number of units compming the region 

(AMVR)R = (TAV)R (TMV')R was then used to 
ascertain the proper assessed to market value ratio 
lor input into hIKS 

1.5 children per family was used as an average value. 
Additional work is anticipated to obtain numbers 
specific to each installation. 

0. Percent Children Attending School 

Ihis value was calculated as follows: 

IÖ 



I^PJBBB^W—WPP^BAW^W^WT^^^^»^* 

(TEN)R - 1   (TEN)a 

i=l 

(NAC)K - 1   <NAC)a 

i=l 

(UATE)R= S   (UATE)a 

i=l 

PAS = 
(TEN)R-(NAC)R 

(UATE)R- 

«herc 

R. Cost of Education Per Child 
% Federally Financed 
% State Financed 

These values were obtained and stored from indi- 
cated sources bv installation 

S. Operating Budget for Other Items 

Ibis value came from the following relations: 

(0»L n)a    (TOBlJD)a - (EDBUD)a 

(OBUD)p = I   (OBUD)a 

i=l 
Where 

(TFN)a or R    = total number enrolled in 
schools, colleges, etc. 

(NAC')a or R    = number attending college 
(UATE)a or R = number under 18 years ot age 
PAS = regional percent attending 

school 
n = number of units used to define 

economic region. 

(OBUDly    = operating budget of unit for other 
items 

(TOBUD)a    total operating budget of region 
(EDBUD)a »educational  operating  budget   of 

unit 
(OBUD)p   ■ operating budget for other item of 

region 
n = number of units comprising region. 
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